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ABSTRACT 

In  the  Baton  Kouge  area  large  quantities  of  fresh 
ground  water  are  available  from  12  aquifers  ranging  in 
age  from  Pleistocene  to  Miocene.  These  aquifers,  which  are 
named  by  their  depth  of  occurrence  in  and  near  the  Baton 
Rouge  industrial  district,  are:  alluvial  deposits,  shallow 
Pleistocene  deposits,  "400-foot"  sand,  "600-foot"  sand, 
"800-foot"  sand,  "1,000-foot"  sand,  "1,200-foot"  sand 
"1,500-foot"  sand,  "1,700-foot"  sand,  "2,000-foot"  sand, 
"2,400-foot"  sand,  and  "2,800-foot"  sand.  The  deepest 
aquifer,  the  "2,800-foot"  sand,  contains  fresh  water  to  a 
maximum  of  3,100  feet  below  mean  sea  level  in  the  eastern 
part  of  the  area. 

In  1959,  pumpage  for  industrial  and  public  supply 
uses  averaged  93  million  gallons  per  day,  which  is  43  per- 
cent more  than  that  pumped  in  1953.  The  average  yield 
of  industrial  and  public-supply  wells  is  1,000  gallons  per 
minute.  The  increase  in  pumpage,  which  was  from  aqui- 
fers below  the  "600-foot"  sand,  primarily  has  caused  a 
lowering  of  water  levels  in  the  deeper  sands.  How- 
ever,  decreased  pumpage   from   the   "400-   and   600-foot" 


sands   has   caused   a   recovery   of   water   levels    in   these 
shallow  aquifers. 

In  addition,  pumpage  from  all  aquifers  has  caused  the 
northward  movement  of  salt  water  toward  areas  of  heavy- 
pumping.  The  exact  location  of  and  rate  of  movement  of 
the  salt-water  interface  in  each  aquifer  has  not  been 
determined.  The  only  noticeable  migration  of  salt  water 
has  occurred  in  the  "600-foot"  sand.  Analyses  of  water 
from  wells  south  of  the  industrial  district  and  screened  in 
the  "600-foot"  sand  show  an  increase  in  chloride  content. 

The  soft,  sodium  bicarbonate  water  in  aquifers  be- 
low the  "shallow  Pleistocene"  aquifer  generally  can  be 
used  without  treatment  for  most  purposes. 


INTRODUCTION 

LOCATION  AND  GENERAL  FEATURES  OF  THE  AREA 

The  project  area  (fig.  1)  includes  East  Baton  Rouge 
and  West  Baton  Eouge  Parishes  and  is  a  modification  of 
the  Baton  Rouge  area  as  used  by  Meyer  and  Turcan  (1955, 
p.  2-3),  which  included  most  of  East  Baton  Rouge  Parish 
and  small  parts  of  West  Baton  Rouge  and  East  Feliciana 
Parishes.  The  Baton  Rouge  area  is  in  southeastern  Louisi- 
ana, which  geographically  is  in  the  Gulf  Coastal  Plain 
(Fenneman,  1938,  p.  68).  Bordering  parishes  are  East 
Feliciana  and  West  Feliciana  to  the  north,  Pointe  Coupee 
and  Iberville  to  the  west,  Iberville  and  Ascension  to  the 
south,  and  Livingston  and  St.  Helena  to  the  east.  East 
Baton  Rouge  and  West  Baton  Rouge  Parishes  contain  a 
total  of  663  square  miles  and  have  a  maximum  north- 
south  length  of  27  miles  and  a  maximum  east-west 
dimension  of  37  miles.  They  are  between  lat.  30°  15'  and 
30°45'  north  and  long.  90° 50'  and  91°30'  west. 

The  Baton  Rouge  industrial  district  (pi.  3)  is  the  area 
bounded  on  the  east  by  Scenic  Highway,  on  the  south  by 
Choctaw  Drive,  on  the  west  by  the  Mississippi  River,  and 
on  the  north  by  an  east-west  line  about  0.4  mile  north  of 
Airline  Highway. 

According  to  the  Bureau  of  the  Census,  the  population 
of  East  Baton  Rouge  Parish  increased  from  158,236  in  1950 
to  230,058  in  1960,  and  that  of  West  Baton  Rouge  Parish 
increased  from  11,738  in  1950  to  14,796  in  1960.  The 
largest  city  in  the  area  is  Baton  Rouge,  which  is  the  State, 
capital  and  the  home  of  Louisiana  State  University. 

PURPOSE  AND  SCOPE 

In  response  to  numerous  requests  for  information  on 
the  availability  of  fresh  ground  water  in  and  near  Baton 
Rouge,  the  U.S.  Geological  Survey,  as  a  part  of  the  state- 
wide cooperative  program  with  the  Louisiana  Department 
of  Public  Works  and  the  Louisiana  Geological  Survey, 
Department  of  Conservation,  has  reanalyzed  and  corrected 
ground-water  data  previously  assembled  and  has  analyzed 
new  information  obtained  during  the  period  1958-59.  Since 
1953  the  Baton  Rouge  area  has  been  the  center  of  a  major 
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industrial  expansion  in  the  lower  Mississippi  River  valley. 
Expansion  of  existing  industries,  influx  of  new  industries, 
and  rapid  growth  of  population  have  caused  concern  in 
this  area  where  large  quantities  of  ground  water  are 
pumped.  It  is  the  purpose  of  this  report  to  present  to  the 
ground-water  users  new  and  reanalyzed  data  that  will  pro- 
vide a  practical  framework  for  the  proper  development 
of  this  natural  resource. 

The  report  augments  U.S.  Geological  Survey  Water- 
Supply  Paper  1296,  entitled  "Geology  and  Ground-Water 
Resources  of  the  Baton  Rouge  Area,  Louisiana."  Some 
of  the  basic  and  interpretive  data  in  previous  reports  are 
repeated  but  reanalyzed;  chemical  analyses  of  the  water, 
evaluation  of  the  hydraulic  characteristics  of  the  aquifers, 
and  hydrographs  are  brought  up  to  date.  A  fence  diagram 
(pi.  1)  is  included  to  show  the  water-bearing  formations 
that  underlie  the  area.  Maps  show  the  location  of  wells  in 
the  area  and  the  density  of  wells,  by  aquifer,  in  the  in- 
dustrial district. 

PREVIOUS   INVESTIGATIONS 

The  ground-water  resources,  geology,  geography,  and 
climate  of  the  Baton  Rouge  area  have  been  described  in 
previous  reports.  In  1905,  a  report  by  G.  D.  Harris  on 
underground  water  in  southern  Louisiana  listed  the  depth 
of  wells,  quality  of  water,  and  flow  of  wells  in  East  Baton 
Rouge  Parish  at  that  time.  In  1945,  E.  M.  Gushing  and 
P.  H.  Jones  wrote  a  progress  report  entitled  "Ground- 
Water  Conditions  in  the  Vicinity  of  Baton  Rouge,"  which 
was  published  by  the  Louisiana  Department  of  Public 
Works.  This  report  discussed  briefly  the  geology  and 
ground-water  hydrology  of  the  area.  A  more  detailed 
report,  entitled  "Geology  and  Ground-Water  Resources  of 
the  Baton  Rouge  Area,  Louisiana,"  by  Meyer  and  Turcan 
was  published  in  1955  as  Water-Supply  Paper  1296.  In  it 
the  authors  named  the  principal  aquifers  of  the  area  and 
determined  the  withdrawals  of  water  and  their  effect  on 
water  levels.  Coefficients  of  transmissibility  and  storage 
and  data  on  the  quality  of  water  in  most  of  the  sands  also 
were  presented. 
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WELL-NUMBERING  SYSTEM 

Records  of  water  wells  in  East  Baton  Rouge  and  West 
Baton  Rouge  Parishes  are  given  in  table  3.  Locations  of 
the  wells  listed  in  this  table  are  shown  on  either  plate  2  or 
plate  3.  Wells  in  and  near  the  Baton  Rouge  industrial 
district  are  shown  also  by  aquifer  screened,  on  figures  5,  8, 
10,  13,  15,  17,  19,  21,  24,  and  26.  The  system  of  numbering 
wells  in  Louisiana  is  based  on  an  abbreviation  of  the 
parish  in  which  they  are  located  and  a  serial  number  de- 


noting  the  order  in  which  they  are  inventoried.  For  ex- 
ample, well  EB-1  (T.  6  S.,  R.  1  W.)  on  the  Esso  Standard 
Oil  Co.  property  in  Baton  Rouge  was  the  first  well  inven- 
toried by  the  U.S.  Geological  Survey  in  East  Baton 
Rouge  Parish.  Well  WBR-2  (T.  7  S.,  R.  12  E.)  was  the 
second  well  inventoried  in  West  Baton  Rouge  Parish.  Well 
WBR-1  was  not  included  in  the  table  because  its  exact  loca- 
tion could  not  be  verified  in  the  field. 

Meyer  and  Turcan  (1955,  table  5)  listed  483  wells  in 
the  Baton  Rouge  area.  The  difference  in  the  number  listed 
in  their  report  and  in  table  3  of  this  report  is  not  only  due 
to  the  drilling  of  new  wells  but  is  also  the  result  of  rein- 
ventorying  wells  whose  records  and  locations  were  incom- 
plete or  inaccurate  in  1953. 

GEOLOGY 

The  Baton  Rouge  area  is  immediately  underlain  by 
deposits  of  Recent  and  Pleistocene  age  (fig.  1),  which  in 
turn  are  underlain  by  sedimentary  rocks  of  Pliocene  (?) 
and  Miocene  age.  With  the  exception  of  the  Quaternary 
alluvium,  which  lies  in  the  Mississippi  River  alluvial  plain, 
most  of  the  fresh-water-bearing  sands  of  the  Baton  Rouge 
area  crop  out  north  of  Baton  Rouge  in  the  northern  part 
of  southeastern  Louisiana  (fig.  1)  and  in  the  southwest 
corner  of  the  State  of  Mississippi.  Sands  of  Miocene  age 
are  the  oldest  deposits  containing  fresh  water  in  the  Baton 
Rouge  area. 

Pleistocene  and  Recent  deposits  constitute  the  upper- 
most sediments  of  East  Baton  Rouge  and  West  Baton 
Rouge  Parishes.  These  sediments  may  be  divided  into  two 
units.  The  older  consists  of  Pleistocene  deltaic  sediments, 
which  underlie  the  terraced  upland  area.  The  younger  con- 
sists of  Pleistocene  and  Recent  alluvium,  which  is  limited 
to  the  present  Mississippi  River  flood  plain  and  lies  un- 
conformably  on  the  Pleistocene  deltaic  sediments. 

The  Recent  and  Pleistocene  alluvial  deposits,  the 
main  body  of  which  is  west  of  the  Mississippi  River,  have 
been  differentiated  by  Cardwell  and  Rollo  (1960,  p.  10) 
primarily  on  the  basis  of  texture  and  dating  by  the  carbon- 
14  method.  On  the  basis  of  carbon-14  dating,  they  con- 


sider  the  coarse-grained  substratum  to  be  of  late  Pleisto- 
cene age  and  the  overlying  fine-grained  topstratum  to  be 
of  Recent  age.  As  reported  by  Kolb  and  Van  Lopik  (1958, 
pis.  9  and  9A),  the  carbon-14  age  of  wood  specimens  col- 
lected from  a  depth  of  133  feet  in  a  well  0.7  mile  south  of 
Port  Allen  was  22,100  ±  780  years.  The  time  interval  from 
the  end  of  the  Pleistocene  to  the  present  was  estimated  by 
Horberg  (1955,  p.  280)  to  be  approximately  11,000  years. 
Accordingly,  most  of  the  sand  and  gravel  valley  fill  is  con- 
sidered to  be  of  Pleistocene  age,  and  the  thin  silty  clayey 
mantle  is  considered  to  be  of  Recent  age. 

The  Pleistocene  sediments  are  underlain  by  sand  and 
shale  of  Pliocene  (?)  age.  Rollo  (1960,  p.  38)  tentatively 
designated  the  base  of  the  "600-foot"  sand  of  the  Baton 
Rouge  area  as  the  top  of  the  Pliocene  (?).  Evidence  to  con- 
firm or  discount  this  tentative  designation  was  not  found 
during  this  investigation.  In  this  report  the  Pliocene  (?) 
includes  the  sediments  between  the  base  of  the  "600-foot" 
sand  and  the  top  of  the  "2,000-foot"  sand,  which  is  of 
Miocene  age. 

As  described  by  Meyer  and  Turcan  (1955,  p.  10),  the 
sediments  of  Miocene  age  are  similar  in  appearance  to  the 
Pliocene  ( ?)  and  the  basal  Pleistocene  sediments  and  can 
be  distinguished  only  by  fossil  evidence.  A  sample  from  the 
depth  of  2,600  feet  in  a  recently  drilled  water-test  well 
(WBR-51,  T.  8  S.,  R.  12  E.)  contained  the  fossil 
Miorangia  micro johnsoni,  which  marks  the  approximate 
top  of  the  Miocene.  This  stratum  correlates  with  the 
"2,000-foot"  sand  of  the  Baton  Rouge  industrial  area  (pi. 
1)  and  supports  the  assumption  of  Meyer  and  Turcan 
(1955,  p.  10)  that  the  "2,000-foot"  sand  was  the  upper- 
most sand  of  Miocene  age. 


WATER-BEARING  SANDS, 
THEIR  PROPERTIES,  AND   UTILIZATION 

The  Baton  Rouge  area  is  underlain  by  a  complex 
sequence  of  continental  and  marine  sediments.  The 
general  relation  of  these  sediments  is  illustrated  on  the 
fence  diagram  (pi.  1).  The  naming  of  the  aquifers  in  ac- 
cordance with  their  depth  in  and  near  the  industrial  dis- 
trict follows  the  usage  of  Meyer  and  Turcan  (1955,  pis.  1 
and  2).  These  aquifers  include  the  "400-foot,"  "600-foot," 
"800-foot,"  "1,000-foot,"  "1,200-foot,"  "1,500-foot,"  "1,- 
700-foot,"  "2,000-foot,"  "2,400-foot,"  and  "2,800-foot" 
sands.  Other  aquifers  include  the  alluvial  deposits  and 
shallow-Pleistocene  deposits.  The  aquifers  vary  in  thick- 
ness, grain  size,  and  depth,  and  the  exact  location  of  the 
fresh-  and  brackish-water  interface  in  each  is  as  unpredict- 
able as  the  thickness  and  continuity  of  the  sands.  How- 
ever, electrical  logs  of  oil-test  wells  indicate  that  water  in 
most  of  the  sands  in  the  southern  part  (pi.  1  and  fig.  2) 
of  the  area  is  highly  mineralized  and  unsuitable  for  use. 
The  altitude  of  the  base  of  fresh  ground  water  and  areas 
where  sands  at  intermediate  depths  between  fresh-water- 
bearing sands  and  the  land  surface  contain  brackish  water 
are  shown  on  figure  2.  The  approximate  aggregate  thick- 
ness of  fresh-water-bearing  sands  can  be  estimated  by 
multiplying  the  thickness  of  the  fresh-water-bearing  de- 
posits by  the  percentage  of  sand  shown  on  figure  2.  The 
average  altitude  of  the  land  surface,  which  is  relatively 
flat,  is  less  than  50  feet;  therefore,  the  altitude  of  the  base 
of  the  fresh  ground  water  approximates  the  thickness  of 
fresh-water-bearing  deposits. 

ALLUVIAL  DEPOSITS 

Physical  properties.  The  alluvial  deposits  of  Recent 
and  Pleistocene  age  are  limited  to  the  flood  plain  of  the 
Mississippi  River.  This  relatively  flat  flood  plain  occurs 
west  and  south  of  the  upland  surface,  which  was  named 
the  Prairie  terrace  by  Fisk  (Fisk  and  others,  1938,  p.  51). 
The  alluvial  deposits  consist  of  approximately  80  percent 
water-bearing  sands  and  gravels  and  20  percent  silt  and 
clay.  In  the  flood-plain  area  the  deposits  range  in  thickness 
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from  250  feet  in  northern  West  Baton  Rouge  Parish  to  600 
feet  in  the  south-central  part  of  the  report  area.  Although 
the  alluvial  deposits  pinch  out  at  the  edge  of  the  Prairie 
terrace,  the  alluvial  aquifer  is  in  direct  contact  with  the 
"400-foot"  aquifer  of  earlier  Pleistocene  age  (fig.  3). 

Hydrologic  properties.  Water  levels  in  wells  screened 
in  the  alluvial  deposits  fluctuated  with  the  river  as  shown 
by  the  hydrograph  (fig.  4)  for  the  Mississippi  River  and 
for  well  EB-242  (T.  8  S.,  R.  1  W.),  which  is  2.4  miles 
southeast  and  1.9  miles  north  of  the  river  and  4  miles 
downstream  from  the  gaging  station.  (See  pi.  2.)  The 
hydrograph  shows  that  during  low-river  stages  the  allu- 
vium is  discharging  water  into  the  river,  and  that  during 
high-river  stages  the  alluvium  is  recharged  by  the  river. 
However,  the  principal  source  of  recharge  to  the  alluvial 
aquifer  is  rainfall. 

The  locations  of  wells  screened  only  in  the  alluvial 
deposits  in  and  near  the  industrial  district  are  shown  on 
figure  5.  The  yields  from  large-diameter  wells  range  from 
800  to  3,750  gpm.  Well  EB-586  (T.  7  S.,  R.  1  W.),  which  is 
owned  by  Louisiana  State  University,  is  the  largest 
yielding  (2,100  gpm)  irrigation  well  in  the  area.  One  indi- 
cation of  a  well's  potential  yield  is  its  specific  capacity, 
which  is  defined  as  the  yield  per  unit  drawdown  (usually 
expressed  in  gallons  per  minute  per  foot  of  drawdown). 
The  drawdown  in  a  pumped  well  is  caused  by  head  losses  in 
the  aquifer  resulting  from  flow  in  the  aquifer  toward  the 
well  and  by  well  losses  due  to  flow  through  the  well  screen 
and  well  casing.  The  well  loss  due  to  friction  caused  by  flow 
through  the  casing  is  related  to  the  rate  of  flow  and  to  the 
diameter,  length,  and  age  of  the  casing.  Therefore,  if  the 
well's  yield  and  construction  are  known  the  observed 
specific  capacity  can  be  corrected  for  friction  loss  in  the 
pipe.  Corrected  specific  capacity  is  calculated  by  (1) 
determining  the  friction  loss,  according  to  standard  pipe 
friction  tables,  produced  by  the  flow  of  water  through  the 
well  casing,  (2)  subtracting  the  friction  loss  from  the  ob- 
served drawdown,  and  (3)  dividing  the  flow  (in  gallons 
per  minute)  by  the  corrected  drawdown  (in  feet).  Cor- 
rected specific  capacities  of  wells  in  this  aquifer  range 
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from  75  to  94  gpm  per  foot  of  drawdown  and  average  80 
gpm  per  foot  of  drawdown  at  an  average  yield  of  about 
2,600  gpm    (table  2). 

The  coefficient  of  transmissibility1  of  alluvial  de- 
posits in  the  industrial  district  ranges  from  140,000  to 
210,000  gpd  per  foot  (table  2)  and  averages  170,000  gpd 
per  foot.  The  average  permeability2  of  the  alluvial  deposits 
in  the  industrial  district  is  1,700  gpd  per  square  foot.  The 
coefficient  of  storage3  ranges  from  1.0  X  10~2  to  9.0  X 
10"\  The  coefficient  of  transmissibility  of  the  alluvial  de- 
posits at  the  site  of  well  EB-586  (T.  7  S.,  R.  1  W.)  is 
580,000  gpd  per  foot.  The  hydraulic  characteristics  of  an 
aquifer — coefficients  of  transmissibility  and  storage — 
can  be  used  to  determine  the  theoretical  effects  of  pump- 
ing, which  were  discussed  by  Meyer  and  Turcan  (1955,  p. 
59-63). 

Quality  of  water.  The  alluvium  generally  yields  a 
hard*  calcium  bicarbonate  type  water  of  high  iron  con- 
tent. The  total  iron  and  manganese  content  of  the  water  is 
considerably  more  than  the  0.3  ppm  (part  per  million) 
recommended  by  the  U.S.  Public  Health  Service  (1946,  p. 
13)  as  the  maximum  limit  for  drinking  purposes.  The  total 
iron  and  manganese  concentrations  ranged  from  0.72  ppm 
in  water  from  well  WBR-31  (T.  8  S.,  R.  12  E.)  (table  1) 
to  18  ppm  in  water  from  well  EB-501  (T.  6  S.,  R.  1  W.) 
(Meyer  and  Turcan,  1955,  table  2).  The  hardness  of 
water  from  the  alluvium  ranged  from  123  ppm  (WBR-31) 


xThe  coefficient  of  transmissibility  is  defined  as  the  number  of  gallons  of  water 
that  will  move  in  1  day  through  a  vertical  strip  of  the  aquifer  1  foot  wide  having 
the  full  height  of  the  aquifer,  under  a  hydraulic  gradient  of  1  foot  per  foot,  at 
the    prevailing    temperature    of    the    water. 

2The  field  coefficient  of  permeability  is  expressed  as  the  rate  of  flow  in  gallons 
per  day  through  a  cross-sectional  area  of  1  square  foot  under  a  hydraulic 
gradient  of  1  foot  per  foot  at  the  prevailing  temperature  of  water. 
3The  coefficient  of  storage  of  an  aquifer  is  defined  as  the  volume  of  water 
it  releases  from  or  takes  into  storage  per  unit  surface  area  of  the  aquifer 
per  unit  change  in  the  component  of  head  normal  to  that  surface. 
4In  this  report,  terms  describing  the  general  chemical  character  of  water  are 
used  in  particular  senses,  as  in  the  following  examples:  (1)  "alkaline"  designates 
a  water  in  which  the  pH  or  the  hydrogen-ion  concentration  is  more  that  7.0; 
(2)  "calcium  bicarbonate"  designates  a  water  in  which  calcium  and  magnesium 
ranks  first,  in  order  of  abundance,  over  sodium  and  potassium  and  bicarbonate 
is  the  predominant  anion;  (3)  similarly,  "sodium  bicarbonate"  designates  a 
water  in  which  sodium  and  potassium  ranks  first,  in  order  of  abundance,  over 
calcium  and  magnesium;  (4)  the  term  "fresh  water"  designates  a  water  in 
which  the  chloride  content  is  less  than  250  ppm;  and  (5)  classifications  of 
hardness     of     water    are: 

Classification  Hardness   as   CaC03 

Soft  less    than    50    ppm 

Moderately    hard  50    to     150    ppm 

Hard  over    150    ppm 
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to  452  ppm  (EB-586,  T.  7  S.,  R.  1  W.).  Although  the  high- 
est chloride  content  of  water  reported  herein  was  126  ppm 
(WBR-51,  T.  8  S.,  R.  12  E.),  electrical  logs  of  oil-test  wells 
in  the  southern  and  southwestern  corners  of  the  area  indi- 
cate that  the  basal  part  of  the  alluvial  sands  contains  salt 
water  (pi.  1).  The  chloride  content  of  water  from  wells 
adjacent  to  the  Mississippi  River  usually  is  less  than  20 
ppm. 

Meyer  and  Turcan  (1955,  table  2)  recorded  a  yearly 
temperature  range  from  59°  to  74°  F  for  water  from  a  con- 


Figure  4.  Hydrographs  of  water  levels  in  the  Mississippi  River, 
Recent  and  Pleistocene  alluvium,  and  "400-foot"  sand  in  the  Baton 
Rouge  area. 
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Figure  5.  Map  showing  location  of  wells  screened  in  the 
alluvial  deposits  of  Pleistocene  age  in  and  near  the  Baton  Rouge 
industrial  district. 


15 


tinuously  pumped  well  tapping  alluvium  (EB-501,  T.  6  S., 
R.  1  W.)  on  the  east  bank  of  the  Mississippi  River.  As 
distance  from  the  river  increases,  the  magnitude  of  the 
yearly  temperature  variation  of  well  water  decreases. 
Generally  the  average  temperature  of  water  from  wells 
screened  in  the  alluvial  deposits  is  below  70 °F. 

Withdrawals.  Excluding  the  temporary  pressure-re- 
lief pumping  at  the  site  of  the  Port  Allen  locks,  it  is 
estimated  that  in  1959  the  daily  pumpage  from  the  alluvial 
deposits  was  1.3  mgd.  Industries  in  East  Baton  Rouge 
Parish  use  water  from  the  alluvial  deposits  for  cooling 
during  the  warm  months.  In  the  cooler  months,  when  the 
temperature  of  the  river  water  is  below  that  of  the  water 
in  the  alluvium,  river  water  was  used.  The  maximum 
amount  of  water  pumped  from  the  alluvium  for  industrial 
purposes  was  about  6  mgd  (based  on  a  31-day  period)  in 
October  1956. 

Addis  is  the  only  municipality  in  the  area  that  used 
water  from  the  alluvium.  The  water-supply  system  at 
Addis  consists  of  two  wells  (WBR-8  and  -19,  T.  8  S.,  R. 
12  E.),  both  232  feet  deep. 

Many  domestic,  stock,  and  irrigation  wells  are  screened 
in  the  alluvial  sands  (table  3).  It  is  estimated  that  0.7 
mgd  of  ground  water  is  pumped  for  these  purposes  in  East 
Baton  Rouge  and  West  Baton  Rouge  Parishes. 

At  the  Port  Allen  locks,  which  are  being  constructed 
by  the  Corps  of  Engineers,  U.S.  Army,  water  is  pumped 
from  the  alluvium  to  lower  the  hydrostatic  level  so  that 
construction  work  below  river  level  may  proceed  without 
danger  of  being  inundated.  In  June  1958,  a  maximum  of  47 
mgd  was  pumped  (fig.  6)  and  the  average  daily  pumpage 
in  1959  was  28  mgd.  The  total  amount  of  water  pumped 
from  32  temporary  wells,  8  permanent  wells,  and  approxi- 
mately 1,000  dewatering  points  at  this  site  during  the 
period  September  1957,  when  pumping  started,  to  July 
1959  is  estimated  to  be  16.5  billion  gallons,  or  an  average 
of  22  mgd.  When  construction  is  completed,  8  wells  will 
be  used,  during  high  river  stage,  to  reduce  the  hydrostatic 
pressure. 
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Figure  6.  Graphs  showing  relation  of  pumpage  to  water  levels 
in  wells  screened  in  the  alluvial  deposits,  Port  Allen  locks,  West 
Baton  Rouge  Parish. 

Effects  of  pumping.  Drawdown  caused  by  large-scale 
withdrawal  from  alluvial  sands  and  gravels,  such  as  at  the 
Port  Allen  locks,  induces  influent  seepage  from  the 
Mississippi  River.  This  boundary  (the  river)  causes  the 
cone  of  depression  affected  by  large  withdrawals  to  reach 
equilibrium  in  form  during  an  early  period  of  pumping. 
Because  river  water  contains  lower  concentrations  of  iron 
and  hardness-causing  constituents  than  water  in  the  allu- 
vium, the  quality  of  the  water  improves  with  increased  in- 
fluent seepage  from  the  river.  Except  for  the  Port  Allen 
locks  area,  water  levels  in  most  wells  screened  in  the  allu- 
vial deposits  in  the  Baton  Rouge  area  have  not  been 
affected  noticeably  by  pumping  and  are  usually  within  20 
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feet  of  the  surface.  As  shown  by  the  hydrograph  for  well 
WBR-43,  about  0.5  mile  from  the  locks  (fig.  6),  pumping 
during  the  period  June  1957-July  1959  at  the  Port  Allen 
locks  in  an  area  of  about  2  square  miles  caused  a  decline 
of  the  water  level  and  increased  the  quantity  of  influent 
seepage.  Hydrographs  for  wells  EB-242  and  -127,  and  the 
river  (fig.  4)  show  the  effect  of  changes  in  river  stage  on 
the  water  levels  in  wells  some  distance  from  the  area  of 
heavy  withdrawals. 

SHALLOW  PLEISTOCENE  DEPOSITS 

Physical  properties.  "Shallow  Pleistocene"  aquifers 
underlie  part  of  the  upland  Prairie  terrace  region  of  East 
Baton  Rouge  Parish,  south  of  the  boundary  line  of  T.  6 
S.  and  T.  7  S.  The  shallow  Pleistocene  deposits  usually  are 
within  200  feet  of  the  surface  except  in  the  extreme  south- 
eastern corner  of  the  project  area  where  these  sands  ex- 
tend to  a  depth  of  450  feet  below  land  surface.  As  illustrated 
on  plate  1,  the  shallow  Pleistocene  deposits  are  irregular 
in  occurrence  and  thickness.  A  mechanical  analysis  (fig.  7) 
of  sand  between  depths  of  279  and  289  feet  in  well  EB-681 
(T.  8  S.,  R.  2  E.)  shows  the  sand  to  be  medium  to  coarse 
grained. 

Hydrologic  properties.  The  shallow  Pleistocene  de- 
posits are  recharged  by  seepage  from  surface-water  bodies 
and  from  precipitation  on  the  land  surface.  Natural  dis- 
charge takes  place  at  lower  elevations  in  the  form  of 
springs  and  seeps  along  streams. 

Well  EB-681  yields  85  gpm  with  a  drawdown  of  22.41 
feet  (table  2).  The  specific  capacity  of  this  well,  corrected 
for  head  loss  due  to  friction,  is  4.0  gpm  per  foot  of  draw- 
down. The  location  of  wells  screened  in  shallow  Pleistocene 
deposits  in  and  near  the  Baton  Rouge  industrial  district 
is  shown  on  figure  8. 

Quality  of  water.  Several  individual  sands  are  grouped 
within  the  shallow  Pleistocene  deposits  and  the  chemical 
quality  of  the  water  in  them  varies  areally.  The  sand  that 
underlies  the  city  of  Baton  Rouge  yields  hard  water  of  the 
calcium  bicarbonate  type,  as  shown  by  the  chemical  anal- 
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Figure    7.   Cumulative    curve    of    mechanical    composition 
materials  from  the  shallow  Pleistocene  deposits. 
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yses  (table  1)  of  water  from  wells  EB-665  (T.  7  S.,  R.  1 
E.)  and  -687  (T.  6  S.,  R.  1  E.).  The  total  iron  content  in 
water  from  these  wells  averages  1.5  ppm.  Although  the 
dissolved-solids  content  of  water  from  well  EB-665  was 
508  ppm,  the  individual  constituents  were  not  abnormally 
high.  The  pH  ranges  from  6.8  (EB-687)  to  7.3  (EB-665). 
The  water  from  well  EB-665  has  a  temperature  of  68  °F, 
which  is  the  average  annual  temperature  of  Baton  Rouge. 
Waters  having  similar  chemical  constituents  are  found  in 
the  two  "shallow  Pleistocene"  sands  in  the  southeastern 
part  of  the  project  area.  The  water  generally  is  alkaline, 
moderately  hard,  and  of  sodium  bicarbonate  type.  The  iron 
and  manganese  concentrations  ranged  from  0.12  ppm  in 
water  from  EB-681  (T.  8  S.,  R.  2  E.)  to  0.66  ppm  in  water 
from  EB-583  (T.  7  S.,  R.  1  W.).  The  dissolved-solids  con- 
tent ranged  from  277  ppm  (EB-599,  T.  8  S.,  R.  3  E.)  to 
503  ppm  (EB-631A,  T.  8  S.,  R.  2  E.).  The  temperatures  of 
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Figure  8.  Map  showing  location  of  wells  screened  in  the 
shallow  Pleistocene  deposits  in  and  near  the  Baton  Rouge  industrial 
district. 
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the  water  from  wells  in  southeastern  Baton  Rouge  area 
range  from  69°  to  71  °F. 

The  thermal  gradient  of  water  from  wells  in  the 
Baton  Rouge  area  increases  by  1°F  for  about  each  90-foot 
increase  in  depth.  The  temperature  of  water  from  a  well 
screened  at  a  given  depth  below  100  feet  can  be  estimated 
by  multiplying  the  well's  depth  by  the  ratio  of  1°F  per  90 
feet  and  adding  the  result  to  the  mean  annual  temperature 
(68°F).  This  relation  of  water  temperature  to  well  depth 
and  mean  annual  temperature  is  not  applicable  to  the  tem- 
perature of  water  from  alluvial  deposits. 

Withdrawals.  The  "shallow  Pleistocene"  sands  have 
become  important  as  a  source  of  water  for  domestic  use 
because  of  increased  needs  of  the  rural  population.  Small 
industries  in  the  city  of  Baton  Rouge  use  water  from  these 
sands  for  washing  and  cooling  purposes;  and  several  pri- 
vately owned  wells  yield  water  for  air  conditioning  and 
lawn  irrigation.  The  quantity  of  water  pumped  from  these 
deposits  is  negligible  and  is  not  considered  in  the  total 
pumpage  figures. 

Effects  of  pumping.  As  only  small  amounts  of  water 
are  pumped  from  the  "shallow  Pleistocene''  sand,  water 
levels  have  remained  within  20  feet  of  the  surface.  In  the 
southernmost  part  of  the  area,  where  brackish  water  exists 
at  the  base  of  the  sand,  increased  pumping  could  cause  salt 
water  to  move  toward  areas  of  heavy  withdrawals  and  thus 
limit  the  development  of  this  aquifer. 

"400-FOOT"   SAND 

Physical  properties.  The  "400-foot"  sand  (aquifer)  of 
the  Baton  Rouge  area,  which  consists  of  several  individual 
but  connected  sands,  underlies  East  Baton  Rouge  Parish 
and  much  of  West  Baton  Rouge  Parish.  As  shown  on  plate 
1,  the  thickness  of  this  unit  ranges  from  50  feet  to  300 
feet.  Within  the  industrial  district  this  aquifer  ranges  in 
thickness  from  75  to  200  feet  but  is  lenticular  and  is 
divided  into  two  recognizable  sands.   (See  well  35,  pi.  1.) 

Sediments  of  the  "400-foot"  sand  in  the  industrial 
district  range  in  grain  size  from  fine  to  medium.   The 
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source  of  the  grain-size  analyses  of  this  aquifer  and  other 
deposits  is  Meyer  and  Turcan  (1955),  unless  otherwise 
noted.  Cumulative  curves  (fig.  9)  of  mechanical  composi- 
tion of  material  from  well  EB-638  (T.  7  S.,  R.  1  E.)  show 
a  range  in  grain  size  from  medium  to  coarse. 

The  "400-foot"  sand  in  some  places  is  connected  with 
the  alluvial  deposits  or  the  "600-foot"  sand.  The  "400-foot" 
sand  is  hydraulically  connected  with  the  alluvium  (pi.  1 
and  fig.  4)  near  the  western  edge  of  the  terraced  upland 
in  East  Baton  Rouge  Parish,  and  with  the  "600-foot"  sand 
in  the  southern  part  of  both  parishes. 

Hydrologic  properties.  Many  of  the  wells  screened  in 
the  "400-foot"  sand  are  screened  also  in  the  "600-foot" 
sand.  The  location  of  "400-"  and  "600-foot"  wells  in  and 
near  the  Baton  Rouge  industrial  district  is  shown  on  fig- 
ure 10.  The  yields  of  large-diameter   (8  inches  or  more) 
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EXPLANATION 


Figure  10.  Map  showing  location  of  wells  screened  in  the 
"400-foot"  sand,  "600-foot"  sand,  and  "400-foot"  and  "600-foot" 
sands  in   and  near  the   Baton   Rouge   industrial   district. 
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industrial  wells  screened  only  in  the  "400-foot"  sand  range 
from  500  to  1,600  gpm.  Uncorrected  specific  capacities  of 
wells  in  the  industrial  district  range  from  13.5  to  45.3  gpm 
per  foot  of  drawdown.  One  large-diameter  well  southeast  of 
Baton  Rouge  (EB-638,  T.  7  S.,  R.  1  EJ.)  has  a  specific 
capacity,  corrected  for  losses  due  to  pipe  friction,  of  39.6 
gpm  per  foot  of  drawdown  at  a  yield  of  250  gpm  (table  2) . 

The  coefficient  of  transmissibility  of  the  "400-foot" 
sand  (table  2)  ranges  from  34,000  to  77,000  gpd  per  foot. 
The  coefficient  of  permeability  ranges  from  260  to  530 
gpd  per  square  foot  and  averages  360  gpd  per  square  foot. 
The  coefficient  of  storage  ranges  from  2.6  X  10"4  to  9.5  X 

io-\ 

The  effect  of  hydraulic  connection  between  the  allu- 
vium and  the  river  is  shown  by  the  hydrographs  (fig.  4) 
of  the  river  and  well  EB-127  (T.  7  S.,  R.  1  W.)  screened 
only  in  the  "400-foot"  sand.  There  is  a  slight  time  lag  in 
the  fluctuations  of  water  level  in  this  well  but  the  magni- 
tude of  the  fluctuations  is  nearly  the  same  as  the  changes 
in  the  river  stage.  As  shown  by  these  graphs  (fig.  4)  the 
Mississippi  River  discharges  at  varying  rates  water  into 
the  aquifer. 

Quality  of  water.  Water  from  the  "400-foot"  sand  is 
of  the  soft,  alkaline,  and  of  sodium  bicarbonate  type  and 
has  a  total  iron  content  ranging  from  0.04  to  0.57  ppm. 
Except  for  water  from  wells  in  the  southern  part  of  the 
area  in  which  the  chloride  content  was  as  much  as  113 
ppm,  the  average  chloride  content  of  water  from  wells  in 
this  aquifer  was  less  than  8.0  ppm.  Periodic  and  random 
sampling  did  not  indicate  any  movement  of  salt  water  in 
this  aquifer.  Because  of  its  low  temperature,  water  from 
the  "400-foot"  sand  is  used  for  cooling.  The  average  tem- 
perature of  water  from  the  "400-foot"  sand  in  the  indus- 
trial district  is  71  °F,  whereas  the  temperature  of  water 
from  wells  in  the  southeastern  part  of  the  area  is  73 °F. 

Withdrawals.  Because  of  the  large  number  of  wells 
screened  in  both  the  "400-foot"  and  the  "600-foot"  sand,  it 
is  impossible  to  compute  pumpage  by  aquifer.  Much  of  the 
water  for  industrial  use  from  the  "400-"  and  "600-foot" 
sands  is  pumped  during  the  period  May  to  October.  Pump- 
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ing  for  industrial  purposes  decreases  in  October  and 
reaches  a  minimum  during  the  winter.  The  maximum 
daily  pumpage  by  year  was  during  the  latter  part  (1944) 
of  World  War  II,  when  an  average  of  36.4  mgd  was  pumped 
from  the  "400-"  and  "600-foot"  sands  (fig.  11).  The  second 
recorded  high  was  in  1955,  when  an  average  of  33.9  mgd 
was  pumped.  Since  1955,  pumping  from  the  "400-"  and 
"600-foot"  sands  has  gradually  decreased,  to  an  average  of 
22.9  mgd  during  the  first  half  of  1959. 

Although  most  of  the  water  pumped  from  the  "400- 
foot"  sand  is  for  industrial  use,  many  rural  domestic  wells 
also  are  screened  in  this  aquifer.  The  only  areas  where  the 
"400-foot"  sand  is  used  for  public  supply  are  in  the  extreme 
southern  part  of  the  upland-terrace  areas,  where  deeper 
sands  contain  brackish  water.  However,  the  amounts  used 
for  rural  and  public  supplies  are  considered  negligible  when 
compared  with  industrial  pumpage. 

Effects  of  pumping.  As  shown  by  measurements  made 
in  well  EB-78  (T.  6  S.,  R.  1  W.)  (fig.  11),  water  levels  in 
the  "400-foot"  sand  in  the  industrial  district  have  re- 
covered 70  feet  during  the  5-year  period  March  1954- 
March  1959,  an  average  of  14  feet  per  year.  The  hydro- 
graph  (fig.  11)  of  well  EB-15  (T.  6  S.,  R.  1  W.),  screened 
in  the  "400-"  and  "600-foot"  sands  in  the  industrial  dis- 
trict suggests  that  the  recovery  trend  in  wells  screened  in 
both  aquifers  began  in  1956  and  averaged  14  feet  per  year, 
the  same  as  in  wells  in  the  "400-foot"  sand.  Water  levels 
in  the  "400-"  and  "600-foot"  sands  during  the  period  of 
maximum  recovery  in  1959  were  nearly  as  high  as  the 
highest  water  level  measured  in  1947. 

"600-FOOT"   SAND 

Physical  properties.  The  "600-foot"  sand,  which  un- 
derlies both  East  and  West  Baton  Rouge  Parishes,  consists 
of  several  individual  but  hydraulically-connected  sand 
strata.  Because  of  the  lenticularity  of  the  individual  sand 
beds,  this  aquifer  can  best  be  delineated  as  an  interval  con- 
taining a  number  of  sands.  The  thickness  of  the  "600- 
foot"  sand  ranges  from  25  feet  to  more  than  200  feet.  The 
colors  of  the  sand  in  this  aquifer  is  predominantly  yellow- 
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ish  gray  and  light  gray.  Dark  minerals  such  as  amphibole 
and  pyroxene,  combined  with  a  large  concentration  of 
quartz,  give  these  sands  a  "salt-and-pepper"  appearance. 
Cumulative  curves  show  the  material  to  be  predominantly 
of  medium  grain  size,  but  having  an  average  of  25  percent 
fine  sand.  In  some  areas  outside  the  industrial  district  the 
"600-foot"  sand  is  connected  with  the  overlying  "400-foot" 
and    the    underlying    "800-foot"    sands    (pi.    1). 

Hydrologic  properties.  Thirty-two  wells  are  screened 
in  the  "600-foot"  sand  in  the  Baton  Rouge  industrial  dis- 
trict (fig.  10).  Of  this  total,  12  are  screened  in  only  the 
"600-foot"  sand  and  20  are  screened  in  two  or  more  aqui- 
fers. The  locations  of  wells  screened  in  the  "400-"  and 
"600-foot"  sands  in  and  near  the  industrial  district  are 
shown  on  figure  10.  The  yields  from  wells  screened  in  only 
the  "600-foot"  sand  range  from  430  to  1,460  gpm  and 
average  1,000  gpm.  The  uncorrected  specific  capacities  of 
wells  screened  only  in  this  sand  average  12.8  gpm  per 
foot  of  drawdown  (Meyer  and  Turcan,  1955,  p.  30). 

The  coefficient  of  transmissibility  of  the  "600-foot" 
sand  ranges  from  88,000  to  123,000  gpd  per  foot  and  aver- 
ages 110,000  gpd  per  foot.  The  coefficient  of  permeability 
ranges  from  520  to  800  gpd  per  square  foot  and  averages 
630  gpd  per  square  foot.  The  coefficient  of  storage  ranges 
from  4.1  X  10"4  to  6.1  X  10". 

Quality  of  water.  Fresh  water  from  the  "600-foot" 
sand  generally  is  alkaline,  soft,  and  of  sodium  bicarbonate 
type  (table  1)  and  has  a  total  iron  content  that  ranged 
from  0.02  ppm  (WBR-60,  T.  7  S.,  R.  12  E.)  to  0.64  ppm 
(EB-547,  T.  6  S.,  R.  1  W.).  The  manganese  content  was 
usually  0.20  ppm  or  more,  except  in  wells  EB-597  (T.  8  S., 
R.  3  E.)  and  WBR-42  (T.  7  S.,  R.  12  E.),  which  yielded 
water  with  manganese  content  of  0.02  ppm.  The  chloride 
content  of  water  from  wells  in  the  industrial  district  was 
low,  as  shown  by  the  analysis  for  well  EB-597.  The  average 
temperature  of  water  from  wells  in  the  industrial  district 
is  74°F. 

The  "600-foot"  sand  is  the  only  aquifer  in  which  en- 
croachment of  brackish  water  has  been  detected.  Several 
miles  directly  south  of  the  industries  and  in  the  vicinity  of 
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the  Baton  Rouge  City  Park,  the  chloride  content  of  water 
from  the  "600-foot"  sand  has  increased.  Figure  12  shows 
the  trend  in  the  chloride  content  of  water  from  wells  EB- 
500  and  -493  (T.  7  S.,  R.  1  W.).  During  the  period  1951  to 
May  1959  the  chloride  content  of  water  from  well  EB-500 
increased  from  4  ppm  to  175  ppm.  The  chloride  content 
of  water  from  well  EB-493  increased  from  a  high  of  320 
ppm  in  June  1952  to  a  high  of  590  ppm  in  May  1959.  Well 
EB-500  is  screened  in  the  basal  part  of  the  "600-foot"  sand 
and  well  EB-493,  which  is  0.75  mile  southwest  of  well  EB- 
500,  is  screened  in  the  upper  and  basal  sands  of  the  "600- 
foot"  sand.  At  the  site  of  well  EB-493  the  upper  and  basal 
sands  are  separated  by  75  feet  of  clay ;  however,  at  the  site 
of  well  EB-500  the  intervening  clay  thins  and  probably 
pinches  out  within  a  short  distance.  The  chloride  content 
of  water  from  a  well  (EB-123)  at  the  Baton  Rouge  City 
Park  increased  from  7  ppm  in  1947  to  710  ppm  in  1950. 
This    well   has    not    been    used    or    sampled    since    1950. 
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Figure  12.  Graphs  showing  trends  in  the  chloride  content  of 
water  from  wells  screened  in  the  "600-foot"  sand. 
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Periodic  analysis  indicates  that  the  chloride  content  of 
water  from  the  "600-foot"  sand  in  the  industrial  district 
has  not  increased  in  recent  years   (1955-59). 

Withdrawals.  Pumpage  from  the  "400-"  and  "600- 
foot"  sands  is  combined  because  of  the  many  wells  screened 
in  both  sands;  and  the  subject  is  discussed  in  the  With- 
drawals section  of  the  "400-foot"  sand. 

Effects  of  pumping.  A  reduction  of  pumping  from  the 
"600-foot"  sand  has  resulted  in  a  recovery  of  water  levels. 
As  shown  by  the  hydrograph  (fig.  11)  for  well  EB-293 
(T.  6  S.,  R.  1  W.),  water  levels  in  the  "600-foot"  sand  in 
the  industrial  district  have  recovered  from  a  yearly  high 
of  140  feet  below  land  surface  in  April  1956  to  a  yearly 
high  of  118  feet  below  land  surface  in  April  1959.  This  re- 
covery on  a  yearly  basis  is  about  7  feet. 

"800-FOOT"   SAND 

Physical  properties.  The  "800-foot"  sand  underlies 
much  of  East  and  West  Baton  Rouge  Parishes  (pi.  1),  and 
includes  within  it  sand  strata  that  are  irregular  in  thick- 
ness and  areal  extent.  The  maximum  thickness  of  the  fresh- 
water-bearing section  of  sand  ranges  from  80  feet  in  the 
industrial  district  to  150  feet  near  the  eastern  border  of 
the  project  area.  At  the  southern  edge  of  the  industrial  dis- 
trict is  an  east-west-trending  sand  unit  that  has  no  dis- 
tinct equivalent  to  the  north  or  south.  (See  well  35,  pi.  1.) 
Immediately  north  of  the  industrial  district,  sands  of  the 
"800-foot"  sand  pinch  out  locally,  and  clay  occupies  their 
stratigraphic  position  for  a  short  distance. 

Mechanical  analyses  of  the  "800-foot"  sand  show  the 
grain  size  to  range  from  fine  to  medium,  of  which  an  aver- 
age of  70  percent  is  medium  grained.  The  color  of  the  sand 
is  similar  (yellowish  to  light-gray)  to  that  of  the  other 
sands  below  the  alluvium. 

Hydrologic  properties.  Of  the  25  wells  screened  in  the 
"800-foot"  sand  (fig.  13),  eleven  are  in  use.  Some  of  these 
wells  are  screened  in  two  or  more  sands,  which  include  the 
"400-foot,"  "600-foot,"  "1,000-foot,"  and  "1,200-foot" 
sands.  The  maximum  yield  reported  for  a  well  screened 
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only  in  the  "800-foot"  sand  is  950  gpm  (EB-467,  T.  6  S., 
R.  1  W.)  ;  wells  in  more  than  one  aquifer  yield  a  maximum 
of  1,400  gpm  (EB-398,  T.  6  S.,  R.  1  W.).  Specific  capacities 
of  two  wells,  corrected  for  loss  due  to  pipe  friction,  are  13.2 
and  36.3  gpm  per  foot  of  drawdown.  The  coefficient  of 
transmissibility,  as  determined  from  a  recovery  test  at  well 
EB-467,  is  24,000  gpd  per  foot.  On  the  basis  of  the  thick- 
ness of  the  aquifer  at  the  well,  the  permeability  is  270 
gpd  per  square  foot   (table  2). 

Quality  of  water.  Water  from  the  "800-foot"  sand 
generally  is  of  the  alkaline,  soft,  and  of  the  sodium  bicar- 
bonate type.  Chemical  data  of  water  samples  collected  from 
three  wells  (EB-120,  T.  7  S.,  R.1W.;  EB-159,  T.  7  S.,  R. 
1  E.;  WBR-83,  T.  6  S.,  R.  11  E.)  screened  in  the  "800-foot" 
sand  are  listed  in  table  1.  The  total  iron  content  of  water 
from  wells  EB-159  and  -120  in  the  industrial  district  was 
0.04  and  0.09  ppm  respectively.  As  indicated  by  the  analysis 
of  water  from  well  WBR-83  (table  1),  the  total  iron  con- 
tent of  water  from  the  "800-foot"  sand  northwest  of  the 
industrial  district  was  0.43  ppm.  The  chloride  content  in 
water  from  wells  in  the  "800-foot"  sand  was  less  than  10 
ppm,  but  data  from  electrical  logs  indicate  that  water  with- 
in this  sand  near  the  southern  boundary  of  the  project  area 
(pi.  1)  becomes  highly  mineralized.  The  temperature  of 
water  from  this  sand  in  the  industrial  district  ranges 
from  76°  to  79°F. 

Withdraivals.  Withdrawals  from  this  sand  have  been 
at  the  rate  of  about  2  mgd  during  the  last  6  years  (1954- 
59).  Most  of  the  water  withdrawn  from  the  "800-foot" 
sand  is  used  by  industries;  the  remainder,  which  is  a  neg- 
ligible  amount,    is    used   for    domestic   purposes. 

Effects  of  pumping.  Even  though  pumping  from  the 
"800-foot"  sand  is  nearly  uniform  throughout  the  year,  the 
altitude  and  fluctuations  of  water  level  in  the  "800-foot" 
sand  in  the  area  south  of  Florida  Street  (fig.  14)  are  simi- 
lar to  those  in  the  "600-foot"  sand.  These  similarities  are 
probably  the  result  of  hydraulic  connection  between  the 
two  sands.  On  the  basis  of  this  similarity  and  reported 
well  records,  well  EB-128  (T.  7  S.,  R.  1  W.)  was  considered 
in  1953  to  be  screened  in  the  "600-foot"  sand  (Meyer  and 
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Figure  13.  Map  showing  location  of  wells  screened  in  the  "800- 
foot"  sand  in  and  near  the  Baton  Rouge  industrial  district. 
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Figure  14.  Hydrographs  showing  water-level  fluctuations  in 
wells  screened  in  the  "600-foot"  and  the  "800-foot"  sands  out- 
side the  Baton  Rouge  industrial  district. 

Turcan,  1955,  p.  53).  However,  well  "sounding"  and  spon- 
taneous-potential and  gamma-ray  logs  indicated  that  it  was 
970  feet  deep  and  screened  in  the  "800-foot"  sand.  How- 
ever, because  of  the  hydraulic  connection  between  the  two 
sands  the  water-level  fluctuations  in  well  EB-128  are  con- 
sidered to  represent  those  in  the  "600-foot"  sand  in  the 
area  2  miles  southeast  of  the  center  of  heavy  pumping. 
Long-term  water-level  records  for  well  EB-128  show  the 
annual  water-level  decline  in  the  period  Feb.  1941-June 
1959  to  have  been  about  0.7  foot.  However,  as  a  result  of 
a  reduction  in  pumping  since  1954,  the  water  level  in  this 
well  has  recovered  at  a  rate  of  about  5  feet  per  year,  to  a 
high  of  94  feet  below  the  land  surface  in  April  1959. 

"1,000-FOOT"  SAND 

Physical  properties.  Geologic  data  indicate  that  the 
"1,000-foot"  sand,  which  is  a  separate  hydrologic  unit  in 
the  Baton  Rouge  industrial  district  (pi.  1),  coalesces  with 
the  "1,200-foot"  sand  to  the  north  and  east  of  the  industrial 
district.  The  "1,000-foot"  sand  is  relatively  thin  (less  than 
40  feet  thick)  in  the  industrial  district;  however,  north- 
ward it  thickens  to  80  feet  before  connecting  with  the 
"1,200-foot"  sand.  South  of  the  industrial  district,  it  is 
no  more  than  50  feet  thick. 
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The  sand  is  similar  in  color  to  other  Pliocene  (?) 
and  Pleistocene  sands  in  the  area,  being  yellowish  gray  to 
light  gray.  Cumulative  curves  show  that  the  sand  is 
medium  to  fine  grained  and  has  a  relatively  nonuniform 
distribution  of  grain  sizes. 

Hydrologic  properties.  Only  a  few  wells  screened  only 
in  the  "1,000-foot"  sand  were  in  use  in  1959.  Of  the  20 
wells  listed  in  table  3  as  screened  in  the  "1,000-foot"  sand, 
only  5  are  still  in  use.  Of  the  five  only  2,  both  of  which  are 
screened  in  more  than  one  aquifer   (EB-398  and  -522,  T. 

6  S.,  R.  1  W.)  are  in  the  industrial  district.  These  wells 
and  others  in  the  vicinity  are  shown  on  figure  15. 

Reported  specific  capacities,  not  corrected  for  loss  due 
to  friction  in  the  pipe,  of  2  wells  screened  only  in  the 
"1,000-foot"  sand  are  15  and  26  gpm  per  foot  of  drawdown. 
Because  of  the  lack  of  suitable  wells,  pumping  tests  have 
not  been  made  in  this  sand. 

Quality  of  water.  A  complete  chemical  analysis  (EB- 
163,  T.  6  S.,  R.  1  W.)  and  a  partial  analysis   (EB-327,  T. 

7  S.,  R.  IE.)  of  water  from  the  "1,000-foot"  sand  indicate 
the  water  quality  to  be  similar  to  that  from  the  "800-foot" 
and  "1,200-foot"  sands  (table  1).  The  analysis  data  for  well 
EB-163  shows  the  water  to  be  of  alkaline  and  of  sodium 
bicarbonate  type.  All  constituents  are  low  in  concentra- 
tion and  the  water  should  be  satisfactory  for  most  uses 
without  treatment.  Water  temperatures  in  the  industrial 
district  range  from  77°  to  79  °F. 

Withdrawals.  A  relatively  small  quantity  of  water  is 
withdrawn  from  the  "1,000-foot"  sand.  The  two  large- 
diameter  industrial  wells  (EB-398  and  -522)  screened  in 
this  aquifer  are  screened  also  in  the  "800-foot"  and  "1,200- 
foot"  sands.  The  village  of  Erwinville,  in  West  Baton 
Rouge  Parish,  has  a  privately  owned  public-supply  well 
that  taps  the  "1,000-foot"  sand  (WBR-29,  T.  6  S.,  R.  10  E.), 
which  supplies  water  to  several  families.  Only  one  "1,000- 
foot"  domestic  well  (EB-137,  T.  6  S.,  R.  1  E.)  inventoried 
is  still  in  use.  An  estimated  total  of  2  mgd  is  pumped  from 
the  "1,000-foot"  sand  and  approximately  90  percent  of  this 
water  is  pumped  in  the  Baton  Rouge  industrial  district. 
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Figure    15.  Map    showing   location    of    wells    screened    in    the 
"1,000-foot"  sand  in  and  near  the  Baton  Rouge  industrial  district. 
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Figure  16.  Hydrograph  showing  water-level  fluctuations  in 
a  well  screened  in  the  "1, 000-foot"  sand  at  Baton  Rouge. 

Effects  of  pumping.  Although  withdrawals  from  the 
"1,000-foot"  sand  have  not  increased  during  the  last  few 
years,  the  water  level  in  well  EB-469  (T.  5  S.,  R.  1  E.), 
about  4  miles  northeast  of  the  industrial  district  (fig.  16), 
has  declined  at  the  rate  of  about  9  feet  per  year  in  the 
period  1954-59.  This  decline  is  probably  the  result  of  hydro- 
logic  connection  between  the  "1,000-foot"  sand  and  the 
"1,200-foot"  sand,  which  is  one  of  the  most  heavily  pumped 
aquifers   in   the   industrial   district. 

"1,200-FOOT"   SAND 

Physical  properties.  The  "1,200-foot"  sand  is  one  of  the 
major  water-producing  aquifers  in  the  Baton  Rouge  area. 
Except  for  the  north-central  part  of  East  Baton  Rouge 
Parish,  this  sand  underlies  the  entire  project  area.  (See 
pi.  1.)  This  aquifer  has  a  maximum  thickness  of  200  feet 
in  the  areas  north  of  the  industrial  district  and  along  the 
western  boundaries  of  West  Baton  Rouge  Parish  (pi.  1). 
This  aquifer  is  about  100  feet  thick  in  the  industrial  dis- 
trict. As  discussed  under  the  "physical  properties"  section 
of  the  "1,000-foot"  sand,  the  "1,200-foot"  sand  and  the 
"1,000-foot"  sand  coalesce  a  few  miles  north  of  the  indus- 
trial district.  (See  well  34,  pi.  1.) 

The  "1,200-foot"  sand  is  similar  in  appearance  (yel- 
lowish gray  to  light  gray)  to  other  sands  of  Pliocene  (?) 
and  Pleistocene  age.  Cumulative  curves  show  the  grain  size 
to  range  from  fine  to  medium. 

Hydrologic  properties.  Forty-one  of  the  inventoried 
wells  screened  in  the  "1,200-foot"  sand  are  in  use;  35  are 
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screened  only  in  the  "1,200-foot"  sand,  and  6  are  screened 
in  two  or  more  sands.  All  wells  screened  in  the  "1,200- 
foot"  sand  in  and  near  the  industrial  district  are  shown  in 
figure  17.  The  pumping  yield  of  18  industrial  and  public- 
supply  wells  range  from  300  to  1,800  gpm  and  average  970 
gpm.  Specific  capacities  of  wells  in  this  sand,  corrected 
for  head  loss  due  to  friction,  range  from  7.8  to  42.9  gpm 
per  foot  of  drawdown  and  average  26.0  gpm  per  foot  (table 
2). 

The  coefficient  of  transmissibility  computed  from 
pumping  tests  ranges  from  22,000  to  120,000  gpd  per  foot 
and  averages  71,000  gpd  per  foot.  The  coefficient  of  per- 
meability ranges  from  300  to  800  gpd  per  square  foot  and 
averages  560  gpd  per  square  foot.  The  coefficient  of  storage 
ranges  from  1.6  X  10~4  to  8.5  X  10"5. 

Quality  of  water.  Except  for  water  from  well  EB-629 
(T.  5  S.,  R.  1  W.),  situated  in  the  northern  part  of  the 
project  area,  water  from  the  "1,200-foot"  sand  is  of  suit- 
able quality  for  most  purposes  without  treatment  (table  1) . 
It  is  of  the  soft,  alkaline,  and  of  sodium  bicarbonate  type, 
having  a  pH  range  from  8.0  to  9.0.  The  total  iron  content 
of  the  water  from  wells  in  the  central  and  southern  parts 
of  the  area  ranged  from  0.02  ppm  to  0.40  ppm,  and  the 
hardness  ranged  from  0  to  9  ppm.  Chloride  content  of 
water  from  wells  in  the  industrial  district  was  less  than 
5.0  ppm ;  however,  toward  the  south  and  east  they  increased 
to  as  much  as  38  ppm,  as  shown  by  the  analyses  of  samples 
from  wells  EB-219  and  -326  (T.  7  S.,  R.  1  E.).  The  tem- 
peratures of  the  water  range  from  78°  to  81  °F. 


Withdrawals.  The  average  daily  pumpage  from  the 
"1,200-foot"  sand  has  increased  from  2.5  mgd  in  1953  to 
18.2  mgd  during  the  first  half  of  1959.  The  withdrawals 
from  this  sand  and  their  effect  on  the  water  level  in  a  well 
(EB-117)  about  3  miles  southeast  of  the  industrial  district 
are  shown  on  figure  18. 

The  industries  of  Baton  Rouge  during  the  first  half  of 
1959  pumped  an  average  of  15  mgd,  which  represents  an 
increase  of  more  than  8  mgd  since  1954.  Municipal  use  at 
Baton  Rouge  and  Port  Allen  has  increased  from  0.5  to 
about  3  mgd  during  the  same  period.  Pumping  from  10 
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Figure    17.      Map   showing   location   of   wells    screened    in    the 
"1, 200-foot"  sand  in  and  near  the  Baton  Rouge  industrial  district. 
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Figure  18.   Graphs  showing  relation  of  pumpage  to  water  level 
in  a  well  screened  in  the  "1,200-foot"  sand  in  the  Baton  Rouge  area. 

domestic  wells  contributes  only  a  small  amount  to  the  total 
pumpage.  Although  the  total  amount  pumped  from  the 
"400-"  and  "600-f oot"  sands  is  more  than  from  the  "1,200- 
foot"  sand,  the  "1,200-foot"  sand  ranks  second  to  the 
"2,000-foot"  sand  in  quantity  pumped  from  an  individual 
aquifer. 

Effects  of  pumping.  The  increase  in  withdrawals  from 
the  "1,200-foot"  sand  has  caused  an  increase  in  the  rate  of 
decline  of  water  levels.  As  illustrated  by  the  hydrograph 
(fig.  18)  for  well  EB-117,  the  annual  decline  about  4  miles 
south  of  the  industrial  district  averaged  about  5  feet  during 
the  51/9  years,  1954-59.  The  water  level  in  well  EB-535 
(T.  6  S.,  R.  1  W.),  located  in  the  approximate  center  of 
pumping,  declined  about  20  feet  per  year  from  1952  on,  to 
a  low  of  133  feet  below  land  surface  in  May  1958. 

"1,500-FOOT"  SAND 
Physical  properties.  Except  in  the  industrial  district, 
the  "1,500-foot"  sand  underlies  East  Baton  Rouge  and 
West  Baton  Rouge  Parishes  (pi.  1).  Two  or  three  sands 
separated  by  clay  units  normally  comprise  the  "1,500-foot" 
sand  in  the  vicinity  of  the  industrial  district ;  however,  the 
clay  beds  are  not  areally  extensive  and  the  sands  are  hy- 
draulically  connected.  The  aquifer  has  a  maximum  thick- 
ness of  300  feet  in  the  eastern  part  of  East  Baton  Rouge 
Parish,  and  an  average  thickness  of  100  feet  in  the  proj- 
ect area.  The  "1,500-foot"  sand  coalesces  with  the  "1,700- 
foot"  sand  in  southeastern  West  Baton  Rouge  Parish  (pl.l) . 
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The  sediments  of  the  "1,500-foot"  sand  are  olive  gray 
to  yellowish  gray  in  color.  The  sand  is  primarily  of  medium 
grain  size ;  40  percent  or  less  of  the  material  is  fine  grained. 

Hydrologic  properties.  Of  the  inventoried  wells  listed 
in  table  3  for  the  "1,500-foot"  sand,  65  are  in  use.  Five  of 
these  are  screened  in  more  than  one  aquifer.  The  location 
of  wells  screened  in  the  "1,500-foot"  sand  in  and  near  the 
industrial  district  are  shown  on  figure  19.  The  yields  from 
6  representative  public-supply  and  industrial  wells  that  are 
screened  only  in  the  "1,500-foot"  sand  range  from  300  to 
1,200  gpm,  and  average  830  gpm.  Specific  capacities  of 
wells  in  the  "1,500-foot"  sand,  corrected  for  head  loss  in  the 
pipe,  range  from  14.7  to  54.7  gpm  per  foot  of  drawdown 
(table  2)  and  average  33.2  gpm  per  foot  of  drawdown. 

The  coefficients  of  transmissibility  as  determined 
from  two  pumping  tests  are  76,500  and  90,400  gpd  per  foot. 
On  the  basis  of  the  aquifer's  thickness,  the  coefficients  of 
permeability  are  960  and  1,160  gpd  per  square  foot.  The 
tests  were  recovery  tests  on  the  pumped  well  and  it  was 
not  possible  to  determine  the  coefficient  of  storage.  As  the 
"1,500-foot"  sand  is  an  artesian  aquifer,  the  coefficient  of 
storage  probably  will  range  between  1  X  10"3  and  1  X  10"5. 

Quality  of  water.  Fresh-water-bearing  sands  of  the 
"1,500-foot"  sand  yield  water  that  is  alkaline,  soft,  and  of 
sodium  bicarbonate  type  (table  1).  The  total  iron  content 
of  the  water  from  8  wells  (excluding  well  EB-280)  ranged 
from  0.02  ppm  to  0.35  ppm.  (See  table  1.)  Except  for 
wells  EB-280  and  -569  (T.  7  S.,  R.  1  W.),  the  chloride  con- 
tent of  water  from  the  "1,500-foot"  sand  ranged  from  4.0 
to  7.0  ppm.  As  indicated  by  the  analyses  data  of  samples 
from  wells  EB-280  and  -569  (table  1),  the  chloride  content 
of  water  from  wells  in  the  south-central  part  of  the  area 
ranged  from  201  to  3,050  ppm.  The  dissolved  solids  in 
water  from  wells  in  this  part  of  the  project  area  ranged 
from  666  to  5,290  ppm.  In  the  remainder  of  the  area,  the 
clissolved-solids  content  ranged  from  193  to  250  ppm.  The 
temperature  of  the  water  generally  ranges  from  82°  to 
89°F. 

Withdrawals.  During  the  first  half  of  1959  pumpage 
from  the  "1,500-foot"  sand  averaged  7.5  mgd,  which  rep- 
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Figure    19.  Map    showing   location    of    wells    screened    in    the 
'1,5 00-foot"  sand  in  and  near  the  Baton  Rouge  industrial  district. 
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Figure  20.  Graphs  showing;  relation  of  pumpage  to  water  levels 
in  wells  screened  in  the  "1, 500-foot"  sand  in  the  Baton  Rouge  area. 

resents  an  increase  of  1  mgd  since  1954.  Approximately 
85  percent  (6.2  mgd)  of  the  water  pumped  is  for  public 
supply  in  Baton  Rouge;  industries  use  approximately  1.3 
mgd.  Of  the  inventoried  domestic  wells  in  use  in  1959,  24 
are  screened  in  the  "1,500-foot"  sand.  However,  only  small 
quantities  of  water  are  pumped  from  these  wells  and  they 
are  not  considered  in  the  total  pumpage.  Two  irrigation 
wells  (EB-157,  T.  7  S.,  R.  1  E.,  and  -348,  T.  6  S.,  R.  1  E.) 
contribute  a  small  amount  to  the  total  pumpage. 

Effects  of  pumping.  As  shown  by  the  water-level  rec- 
ords (table  3)  for  well  EB-94  (T.  7  S.,  R.  1  E.),  the  an- 
nual water-level  decline  since  1940  has  been  about  6  feet 
in  wells  near  the  center  of  pumping  from  the  "1, 500-foot" 
sand.  The  relation  of  pumpage  to  water  levels  in  wells  at 
different  distances  from  the  center  of  pumping  is  shown 
by  figure  20.  It  can  be  seen  that  the  rate  of  decline  in 
areas  about  6  miles  north  (well  EB-585,  T.  5  S.,  R.  1  W.) 
and  about  7  miles  east  (EB-318,  T.  6  S.,  R.  1  E.)  of  the 
industrial  district  is  the  same   (3.6  feet  per  year). 

"1,700-FOOT"  SAND 
Physical  properties.  The  aquifer  named  the  "1,700- 
foot"  sand  in  the  Baton  Rouge  industrial  district  is  con- 
sidered to  be  of  Pliocene  (?)  age.  It  is  irregular  in  occur- 
rence (pi.  1),  and  in  several  areas  clay  occurs  in  the  same 
interval.  In  the  northwest  corner  of  East  Baton  Rouge 
Parish  the  unit  is  represented  by  a  sand  240  feet  thick, 
but  eastward  the  facies  change  to  clay.  In  southeast  East 
Baton  Rouge  Parish  a  maximum  thickness  of  130  feet  con- 
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stitutes  the  "1,700-foot"  sand.  In  the  industrial  district  the 
aquifer  is  120  feet  thick.  Southwest  of  the  industrial  dis- 
trict the  "1,700-foot"  sand  connects  with  the  "1,500-foot" 
sand  (pi.  1). 

Cumulative  curves  of  the  "1,700-foot"  sand  show  it  to 
be  primarily  a  medium-grained  sand,  less  than  20  percent 
being  fine-grained  material.  Its  appearance  is  the  same  as 
that  of  other  sands  of  Pliocene  (?)  and  Pleistocene  age. 

Hydrologic  properties.  Of  the  wells  listed  in  table  3, 
32  are  screened  in  the  "1,700-foot"  sand  and  are  in  use. 
Of  these  32  wells,  8  are  screened  in  more  than  one  aquifer. 
Twenty-eight  wells  are  for  domestic  or  public  supply,  and 
4  are  owned  by  industries.  The  location  of  the  "1,700- 
f  oot"  wells  in  and  near  the  industrial  district  are  shown  on 
figure  21. 

Reported  yields  from  two  industrial  wells  whose 
screens  are  6  inches,  or  more,  in  diameter  are  1,000  gpm 
(EB-68,  T.  6  S.,  R.  1  W.)  and  850  gpm  (EB-73,  T.  6  S., 
R.  1  W.).  Specific  capacities  of  two  wells  screened  in  the 
"1,700-foot"  sand  are  41.6  gpm  per  foot  of  drawdown  (cor- 
rected for  head  loss)  (EB-68)  and  16.8  gpm  per  foot  of 
drawdown  (uncorrected)  (EB-282,  T.  5  S.,  R.  1  E.).  (See 
table  2.)  The  coefficient  of  transmissibility  as  determined 
from  a  recovery  test  made  in  well  EB-68  in  the  industrial 
district  is  32,000  gpd  per  foot.  On  the  basis  of  the  aqui- 
fer's thickness,  the  coefficient  of  permeability  is  240  gpd 
per  square  foot    (table  2). 

Quality  of  water.  The  "1,700-foot"  sand  yields  water 
that  is  alkaline,  soft,  and  of  sodium  bicarbonate  type 
(table  1).  The  total  iron  content  in  water  tested  ranged 
from  0.01  to  0.04  ppm.  Chloride  content  of  the  water 
ranged  from  3.2  to  5.0  ppm  and  the  dissolved-solids  con- 
tent ranged  from  197  to  235  ppm.  Silica  occurred  in  suf- 
ficient quantities  (21  to  45)  to  cause  scaling  when  the 
water  is  used  as  low-pressure  boiler  feed  (Hem,  1959,  p. 
254).  The  temperature  of  the  water  from  the  "1,700-foot" 
sand  ranges  from  80°  to  87°F  and  in  the  industrial  district, 
from  84°  to  86 °F.  Electrical  logs  of  oil-test  wells  indicate 
that  the  dissolved-solids  content  of  water  from  this  aquifer 
in  the  southern  part  of  the  area  probably  is  more  than 
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Figure    21.  Map    showing    location    of   wells    screened    in    the 
'1, 700-foot"  sand  in  and  near  the  Baton  Rouge  industrial  district. 
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1,000  ppm  and  the  water  may  be  unsuitable  for  domestic 
and  municipal  uses  (U.S.  Public  Health  Service,  1946,  p. 
383). 

Withdrawals.  Since  1953,  estimated  withdrawals  from 
the  "1,700-foot"  sand  have  increased  from  1.4  mgd  to  2.0 
mgd.  The  major  users  of  the  water  are  industries  and  the 
town  of  Port  Allen.  Although  17  wells  in  this  aquifer  are 
used  for  domestic  supply,  the  quantity  pumped  is  small 
and  is  not  considered  in  the  total  pumpage  figures. 

Effects  of  pumping.  Long-term  water-level  measure- 
ments are  not  available  for  the  "1,700-foot"  sand.  The 
water  level  in  well  EB-68  (T.  6  S.,  R.  1  W.)  in  the  indus- 
trial district  is  reported  to  have  declined  at  a  rate  of  about 
4  feet  per  year  since  1953,  and  the  water  level  stood  at 
90  feet  below  land  surface  on  January  7,  1959. 

"2,000-FOOT"  SAND 

Physical  properties.  The  "2,000-foot"  sand  is  consid- 
ered the  uppermost  aquifer  of  Miocene  age  in  the  Baton 
Rouge  area.  Except  for  a  small  part  of  north-central  East 
Baton  Rouge  Parish  and  the  south-central  part  of  the  proj- 
ect area,  this  sand  underlies  most  of  the  area  (pi.  1).  In 
the  vicinity  of  the  industrial  district  and  immediately 
northwestward  this  aquifer  is  divided  by  local  clay  lenses 
into  three  separate  sand  units;  generally,  however,  the 
"2,000-foot"  sand  occurs  as  a  single  unit  broken  only  by 
a  few  clay  lenses. 

Except  for  the  northern  quarter  and  the  extreme 
south-central  part  of  the  area,  and  west  of  the  industrial 
district,  the  thickness  of  the  "2,000-foot"  sand  normally  is 
150  feet  or  more.  The  sand  has  a  maximum  thickness  of 
300  feet  in  the  industrial  district  and  southeastern  East 
Baton  Rouge  Parish. 

The  "2,000-foot"  sand  apparently  has  no  direct  hy- 
draulic connection  with  the  overlying  "1,700-foot"  sand  or 
the  underlying  "2,400-foot"  sand;  however,  the  original 
static  (nonpumping)  levels  in  the  "2,000-foot,"  "2,400- 
foot,"  and  "2,800-foot"  sands  were  nearly  the  same  and 
indicate  a  common  recharge  area. 
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The  "2,000-foot"  sand  is  light  gray  to  light  brownish 
gray  and  is  generally  of  medium  grain  size,  averaging  less 
than  20  percent  fine-grained  material. 

Hydrologic  properties.  Of  the  wells  listed  in  table  3, 
44  are  screened  in  the  "2,000-foot"  sand  and  were  in  use  in 
1959.  Four  of  these  are  multiple-screen  wells.  Wells 
screened  in  the  "2,000-foot"  sand  in  and  near  the 
Baton  Rouge  industrial  district  are  shown  on  figure  22. 
Yields  from  13  public  supply  and  industrial  wells  screened 
only  in  the  "2,000-foot"  sand  range  from  870  gpm  to  1,800 
gpm  and  average  1,200  gpm.  The  specific  capacities  for 
five  wells,  corrected  for  head  loss  due  to  pipe  friction, 
range  from  31.5  to  94.7  gpm  per  foot  of  drawdown  and 
average  48.8  gpm  per  foot  of  drawdown  (table  2). 

Results  of  four  pumping  tests  indicate  a  range  in  the 
coefficient  of  transmissibility  from  160,000  to  243,000  gpd 
per  foot  (table  2)  and  an  average  of  205,000  gpd  per  foot. 
The  coefficient  of  permeability  ranges  from  1,100  to  1,500 
gpd  per  square  foot  and  averages  1,250  gpd  per  square  foot. 
The  coefficients  of  storage  determined  for  two  wells  are 
7.1  X  10"4  and  6.2  X  10\ 

Quality  of  water.  The  "2,000-foot"  sand  of  Baton 
Rouge  yields  water  that  is  soft,  alkaline,  and  of  sodium 
bicarbonate  type  (table  1).  Except  for  the  water  from  a 
well  (EB-304,  T.  5  S.,  R.  2  E.)  near  the  eastern  boundary 
of  the  report  area,  the  total  iron  in  water  from  this  sand 
ranged  from  0.00  to  0.23  ppm.  The  manganese  content  of 
water  in  the  industrial  district  was  less  than  0.02  ppm. 
With  the  exception  of  water  from  irrigation  well  EB-575 
(T.  8  S.,  R.  1  W.),  south  of  the  city  of  Baton  Rouge,  the 
chloride  content  of  water  from  the  "2,000-foot"  sand 
generally  was  less  than  5.0  ppm.  However,  that  in  well 
EB-575  increased  from  196  ppm  in  1955  to  224  ppm  in 
April  1959.  This  increase  probably  was  the  result  of  move- 
ment of  more  highly  mineralized  water  because  of  local 
pumping.  The  sand  contains  fresh  water  to  the  south-cen- 
tral boundary  of  the  report  area  (well  5,  pi.  1),  where  well 
EB-575  is  screened  in  this  sand.  The  temperature  of  water 
from  the  "2,000-foot"  sand  in  the  project  area  ranges  from 
85°  to  96°F  and  in  the  industrial  district,  from  88°  to  92°F. 
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Figure    22.  Map    showing   location    of    wells    screened    in    the 
"2, 000-foot"  sand  in  and  near  the  Baton  Rouge  industrial  district. 
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Figure  23.  Graphs  showing  relation  of  pumpage  to  water  levels 
in  wells  screened  in  the  "2, 000-foot"  sand  in  the  Baton  Rouge  area. 

Withdrawals.  The  "2, 000-foot"  sand  is  one  of  the  most 
important  aquifers  of  the  Baton  Rouge  area,  yielding 
more  than  one-fourth  of  the  ground  water  used  for  indus- 
try and  public  supply.  As  shown  on  figure  23,  an  average 
of  24.5  mgd  was  pumped  from  this  sand  during  the  period 
January-July  1959.  This  pumpage  rate  was  slightly 
greater  than  that  from  the  "400-"  and  "600-foot"  aquifers 
during  the  same  period.  In  1954,  13.5  mgd  was  pumped 
from  the  "2,000-foot"  sand  and  in  1959  the  average  pump- 
age  was  24.5  mgd,  an  increase  of  11  mgd  in  a  5-year  period. 
One-quarter  of  the  water  pumped  from  the  "2,000-foot" 
sand  in  1959  (6  mgd)  was  used  for  public  supply  in  Baton 
Rouge;  the  remainder  was  used  by  industries.  Six  domes- 
tic wells  that  now  use  the  "2,000-foot"  sand  as  a  source 
of  supply  produce  an  insignificant  amount  of  water. 

Effects  of  pumping.  As  shown  by  the  hydrograph 
(fig.  23)  for  well  EB-90  (T.  7  S.,  R.  1  E.),  water  levels 
have  declined  at  an  annual  rate  of   13  feet  during  the 
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period  Jan.  1954-June  1959.  This  well  is  immediately 
southeast  of  the  industrial  district  but  is  in  an  area  where 
several  nearby  public-supply  wells  produced  from  the 
"2,000-foot"  sand.  Since  1957  pumping  from  nearby  wells 
decreased  drastically  and  the  subsequent  fluctuations  in 
this  well  primarily  are  the  result  of  regional  withdrawals. 
During  1958-59  the  annual  rate  of  decline  in  this  well  de- 
creased to  4  feet.  The  rate  of  decline  during  the  same  2 
years  in  well  EB-297  (T.  6  S.,  R.  1  W.),  located  along  the 
northern  perimeter  of  the  industrial  district,  was  5  feet 
per  year  (fig.  23).  If  pumping  continues  to  increase,  water 
levels  will  continue  to  decline  at  a  comparable  rate;  how- 
ever, if  withdrawals  are  stabilized,  the  rate  of  decline  will 
decrease  and  water  levels  will  approach  equilibrium. 

"2,400-FOOT"  SAND 

Physical  properties.  With  the  exception  of  a  small 
area  west  of  the  industrial  district,  the  "2,400-foot"  sand 
underlies  most  of  the  project  area.  The  thickness  of  the 
"2,400-foot"  sand  ranges  from  80  feet  in  northwestern 
East  Baton  Rouge  Parish  to  250  feet  in  northeastern  East 
Baton  Rouge  Parish.  In  southeastern  East  Baton  Rouge 
Parish  this  aquifer  is  connected  with  the  "2,800-foot"  sand 
(pl.l). 

Cumulative  curves  of  material  from  the  "2,400-foot" 
sand  show  it  to  be  fine-  to  medium-grained,  containing 
lenses  of  coarse  sand.  The  olive-gray  to  yellowish-gray 
color  is  similar  to  that  of  the  "2,000-foot"  and  "2,800-foot" 
sands. 

Hydrologic  properties.  As  of  June  1959,  a  total  of  25 
wells  screened  in  the  "2,400-foot"  sand  were  in  use.  (See 
table  3.)  Three  of  these  wells  are  screened  in  more  than 
one  sand.  Wells  screened  in  the  "2,400-foot"  sand  in  and 
near  the  industrial  district  are  shown  on  figure  24. 

The  yields  of  6  industrial  wells  screened  only  in  the 
"2,400-foot"  sand  range  from  600  to  1,470  gpm  and  average 
1,000  gpm.  Specific  capacities  of  3  wells,  corrected  for  head 
loss  due  to  pipe  friction,  range  from  15.9  to  45.5  gpm  per 
foot  of  drawdown   (table  2). 
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Figure    24.  Map    showing    location    of   wells    screened    in    the 
%400-foot"  sand  in  and  near  the  Baton  Rouge  industrial  district. 
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A  recovery  test  was  made  in  well  EB-572  (T.  6  S.,  R. 
1  W.).  The  coefficient  of  transmissibility  computed  from 
the  observed  data  is  97,000  gpd  per  foot.  The  thickness  of 
the  sand  at  the  well  was  163  feet;  thus,  the  coefficient  of 
permeability  is  590  gpd  per  square  foot. 

Quality  of  water.  Chemical  analyses  (table  1)  of  water 
collected  from  7  wells  screened  in  the  "2,400-foot"  sand  in- 
dicate the  water  to  be  soft,  alkaline,  and  of  sodium  bicar- 
bonate type  and  suitable  for  most  purposes.  Except  for  well 
EB-578A  (T.  4  S.,  R.  1  W.)  at  Zachary,  which  yielded 
water  containing  0.86  ppm  iron,  the  total  iron  in.  water 
from  the  "2,400-foot"  sand  ranged  from  0.04  to  0.30  ppm. 
The  chloride  content  of  the  water  sampled  ranged  from  3.2 
to  5.8  ppm  (table  1)  ;  however,  electrical  logs  of  oil-test 
wells  in  the  southern  part  of  the  area  (pi.  1)  show  brack- 
ish water  in  this  sand.  The  temperature  of  water  from  the 
"2,400-foot"  sand  in  the  project  area  ranges  from  92°  to 
94°F. 

Withdrawals.  Withdrawals  from  the  "2,400-foot" 
sand  have  decreased  from  a  high  of  10.4  mgd  in  1956  to 
7.7  mgd  in  the  first  half  of  1959.  During  the  period  1954- 
59,  pumpage  for  industrial  use  decreased  from  7.5  to  4.4 
mgd,  whereas  the  amount  used  for  public  supply  at  Baker, 
Zachary,  and  Baton  Rouge  increased  from  2.5  to  3.3  mgd. 
The  relation  of  pumpage  to  water  level  in  a  well  screened 
in  this  sand  northeast  of  the  industrial  district  is  shown 
on  figure  25. 

Effects  of  pumping.  As  shown  by  the  records  (table 
3)  for  well  EB-370  (T.  6  S.,  R.  1  W.)  for  the  period  1944- 
59,  the  long-term  water-level  decline  in  the  "2,400-foot" 
sand  in  the  industrial  district  has  been  3.5  feet  annually. 
In  April  1959,  the  reported  static  water  level  in  this  well 
was  77  feet  below  land  surface.  The  water  levels  in  well 
EB-468  (T.  5  S.,  R.  1  E.),  4  miles  northeast  of  the  in- 
dustrial district,  show  graphically  the  effects  of  regional 
and  local  changes  in  pumping  from  the  "2,400-foot"  sand. 
(See  fig.  25.)  During  the  period  March  1954  to  May  1956 
the  water  level  in  this  well  declined  at  a  rate  of  6.5  feet  per 
year  owing  to  pumping  from  wells  in  the  industrial  district. 
Beginning  in  1956  pumping  from  industrial  wells  decreased 
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Figure  25.  Graphs  showing  relation  of  pumpage  to  water  level 
in  a  well  screened  in  the  "2,400-foot"  sand  in  the  Baton  Rouge 
area. 

gradually;  however,  in  the  early  part  of  1958,  pumping 
from  nearby  public-supply  wells  increased.  Along  with  the 
reduction  in  regional  pumpage  since  1956  has  come  a  de- 
crease in  the  rate  of  water-level  decline  to  about  4  feet  per 
year.  However,  in  a  15-month  period  (April  1958-June 
1959)   the  decline  was  about  8  feet. 

"2,800-FOOT"   SAND 

Physical  properties.  The  "2,800-foot"  sand  underlies 
the  project  area  and  includes  all  fresh- water-bearing  sands 
below  the  "2,400-foot"  sand  (pi.  1).  In  southeastern  East 
Baton  Rouge  Parish  this  aquifer  is  connected  with  the 
"2,400-foot"  sand.  The  maximum  thickness  of  the  unit 
occurs  in  the  eastern  part  of  the  report  area,  where  three 
separate  sands  of  the  "2,800-foot"  aquifer  have  a  combined 
thickness  of  350  feet.  In  the  industrial  district  this  aqui- 
fer has  two  sand  units,  an  upper  fresh-water-bearing  sand 
bed  about  90  feet  thick,  and  a  lower  sand  bed  about  100 
feet  thick.  The  quality  of  water  in  the  lower  sand  grades 
from  fresh  at  the  top  to  more  mineralized  at  the  bottom. 
West  of  the  industrial  district,  the  clay  bed  between  the 
two  sands  is  absent  and  the  lower  part  of  the  aquifer  con- 
tains brackish  water,  which  could  locally  contaminate 
large-capacity  wells. 

The  color,  yellowish-gray,  is  similar  to  that  of  the 
shallower  Miocene,  Pliocene  (?),  and  Pleistocene  sands.  The 
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sand  grains  are  poorly  sorted,  and  range  in  size  from  fine 
to  coarse,  and  occasionally  to  very  coarse,  sand. 

Hydrologic  properties.  Of  the  18  wells  screened  in  the 
"2,800-foot"  sand  in  the  project  area  (table  3),  17  are  in 
use.  At  present  (1959)  5  industrial  wells  (EB-534,  -548, 
-560,  -628,  and  -645)  are  screened  in  this  aquifer.  The  lo- 
cations of  wells  that  tap  this  unit  in  and  near  the  Baton 
Rouge  industrial  district  are  shown  on  figure  26.  The  wells 
that  tap  the  "2,800-foot"  sand  flow  but  they  are  equipped 
with  pumps  in  order  that  additional  quantities  of  water 
can  be  obtained.  Well  EB-700  (T.  6  S.,  R.  1  E.),  3  miles 
northeast  of  the  industrial  district,  had  an  artesian  flow 
of  900  gpm  in  1959.  The  yields  of  pumped  wells  in  the 
industrial  district  ranged  from  1,150  to  1,800  gpm,  and 
averaged  1,500  gpm.  Specific  capacities  of  three  wells,  cor- 
rected for  pipe  friction  loss,  are  18.5  (EB-534,  T.  6  S.,  R. 
1  W.),  27.0  (EB-581,  T.  5  S.,  R.  2  E.),  and  58.9  (EB-645, 
T.  5  S.,  R.  1  W.)  gpm  per  foot  of  drawdown  (table  2). 
Wells  were  not  available  for  pumping  tests,  and  hence  the 
hydraulic  characteristics  of  this  sand  have  not  been 
determined. 

Quality  of  water.  The  "2,800-foot"  sand  yields  water 
that  is  soft,  alkaline,  and  of  sodium  bicarbonate  type. 
(See  table  1.)  The  total  iron  content  ranged  from  0.03  to 
0.14  ppm;  water  in  the  basal  unit  of  the  "2,800-foot"  sand 
is  brackish  in  the  industrial  district  and  becomes  more 
mineralized  toward  the  south  and  west  (pi.  1).  It  has  been 
reported  that  the  chloride  content  in  water  from  one  well 
(EB-534)  increased  during  the  period  1955-59  from  33  to 
72  ppm.  This  slight  increase  in  chloride  content  is  probably 
the  result  of  the  vertical  movement  of  brackish  water  from 
the  basal  part  of  the  "2,800-foot"  sand  and  through  the 
intervening  clay  layer.  As  the  hydrostatic  pressure  in  the 
upper  part  of  the  "2,800-foot"  sand  decreases  with  in- 
creased pumping,  the  quantity  of  brackish  water  moving 
into  the  upper  zone  may  increase.  Temperatures  of  the 
water  within  the  industrial  district  range  from  96°  to  97°F. 

Withdrawals.  Pumping  from  the  "2,800-foot"  sand  has 
increased  from  an  average  of  2.9  mgd  in  1954  to  5  mgd  in 
1959.  Over  90  percent  of  the  water  pumped  is  used  by  in- 
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Figure    26.  Map    showing    location    of    wells    screened    in    the 
'2, 800-foot"  sand  in  and  near  the  Baton  Rouge  industrial  district. 
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Figure  27.   Graphs  showing  relation  of  pumpage  to  water  level 
in  a  well  screened  in  the  "2, 800-foot"  sand  in  the  Baton  Rouge  area. 


dustries;  the  remaining  10  percent  is  used  for  public 
supply  in  Zachary  and  areas  surrounding  the  city  of 
Baton  Rouge. 

The  relation  of  pumpage  to  water-level  fluctuations 
in  a  well  screened  in  the  "2,800-foot"  sand  near  the 
northern  boundary  of  the  industrial  district  is  shown  on 
figure  27.  Water  from  one  of  three  domestic  wells  in  the 
area  (EB-378,  T.  6  S.,  R.  1  E.)  is  used  as  a  source  of  heat 
for  a  home. 

Effects  of  pumping.  Water  levels  in  the  "2,800-foot" 
sand  near  the  northern  boundary  of  the  industrial  district 
have  declined  at  a  rate  of  4  feet  per  year  since  1954.  (See 
fig.  27.)  However,  static  water  levels  within  the  industrial 
district  are  still  above  land  surface  and  various  quantities 
of  water  flow  from  the  wells.  As  discussed  in  the  section 
on  "Quality  of  water,"  the  chloride  content  in  water  from 
the  "2,800-foot"  sand  in  the  industrial  district  has  in- 
creased slightly  with  continued  and  increased  pumping. 
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WITHDRAWALS  AND  THEIR  EFFECTS 

PUMPAGE 

As  shown  by  the  following  table  of  estimated  pump- 
age  for  1953  and  the  first  6  months  of  1959,  the  average 
ground-water  pumpage  has  increased  by  about  56  mgd. 

AVERAGE  GROUND-WATER   PUMPAGE 
Gallons  per  day 

Aquifer  1953  1959 

Alluvium  Negligible  29,300,0005 

Shallow    Pleistocene  deposits                do.  Negligible 

"400-"  and  "600-foot"  sand          31,900,000  22,900,000 

"gOO-foot"   sand  1,500,000  2,000,000 

"1, 000-foot"    sand  1,700,000  2,000,000 

"1,200-foot"    sand  2,500,000  18,200,000 

"1,500-foot"    sand  5,000,000  7,500,000 

"1,700-foot"    sand  1,400,000  2,000,000 

"2,000-foot"  sand  14,600,000  24,500,000 

"2,400-foot"    sand  5,500,000  7,700,000 

"2,800-foot"    sand  1,000,000  5,000,000 

65,100,000        121,100,000 

The  demand  for  additional  quantities  of  ground  water 
during  the  period  1954-59  is  illustrated  graphically  by 
figure  28.  The  pumpage  for  the  purpose  of  pressure  relief 
at  the  site  of  the  Port  Allen  locks  amounted  to  about  28 
mgd  during  1959.  Of  the  remaining  93  mgd  pumped  dur 
ing  the  first  half  of  1959,  an  average  of  72  mgd  was  by  in- 
dustries and  21  mgd  was  for  public  supply.  Domestic, 
stock,  and  irrigation  pumping  contributed  little  to  the  total 
pumpage  and  is  not  included  in  the  total. 

The  quantity  of  water  pumped  from  the  aquifers  and 
the  coefficients  of  transmissibility  of  aquifers  in  the 
Baton  Rouge  area  are  shown  on  figure  29.  On  the  basis  of 
the  Theis  nonequilibrium  formula  (Wenzel,  1942,  p.  88) 
and  the  assumption  that  the  drawdown  in  a  well  screened 
in  an  artesian  aquifer  is  constant,  the  yield  from  an  infi- 
nite, homogeneous,  and  isotropic  aquifer  is  directly  pro- 
portional to  the  coefficient  of  transmissibility.  Conse- 
quently, the  higher  the  coefficient  of  transmissibility  the 
larger  the  potential  theoretical  yield  from  the  aquifer.  As 
shown,  the  alluvial  deposits  have  the  highest  coefficient  of 


5Includes     2  8    mgd    of    pumping    by    the    Corps     of    Engineers,    U.S.     Army    for 
"pressure   relief"   at    the   Port   Allen   locks. 
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transmissibility  and  the  lowest  rate  of  withdrawal,  exclud- 
ing the  temporary  pumping  at  the  site  of  the  Port  Allen 
locks.  Thus,  the  alluvium  is  considered  to  be  a  large  poten- 
tial source  of  ground  water  in  the  Baton  Rouge  area. 

Pumpage  from  the  alluvium  for  industrial  and  public 
supplies  has  decreased  from  a  maximum  of  6  mgd  in  Octo- 
ber 1956  to  about  1.3  mgd  in  1959.  Domestic  and  irrigation 
utilization  amounts  to  approximately  0.7  mgd  and  indus- 
trial pumpage  to  0.6  mgd.  Pumpage  at  the  Port  Allen  lock 
project  during  the  first  half  of  1959  averaged  28  mgd. 

Withdrawals  from  the  "400-"  and  "600-foot"  sands 
have  decreased  by  9  mgd  since  1953.  In  that  year  a  daily 
average  of  about  32  million  gallons,  or  almost  50  percent 
of  the  total  daily  average  pumpage  of  65  million  gallons 
for  the  Baton  Rouge  area,  was  pumped  from  these  sands. 
During  the  first  half  of  1959,  an  average  of  22.9  mgd,  or 
about  19  percent  of  the  total  daily  average  pumpage  of  121 
million  gallons,  was  pumped  from  these  sands. 

The  average  daily  withdrawals  from  the  aquifers  be- 
low the  "600-foot"  sand  increased  from  33  million  gallons 
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Figure  28.  Total  ground-water  pumpage  in  the   Baton  Rouge 
area,   1954-59. 
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Figure  29.  Graphs  showing;  coefficients  of  transmissibility  of 
and  withdrawals  from  major  water-bearing  sands  of  the  Baton 
Rouge  area. 

in  1953  to  about  69  million  gallons  in  1959.  The  greatest 
increase  in  withdrawals  was  from  the  "1,200-foot,"  "1,500- 
foot,"  "2,000-foot,"  "2,400-foot,"  and  "2,800-foot"  sands. 
Average  daily  withdrawals  from  the  "1,200-foot"  sand 
have  increased  from  2.5  million  gallons  in  1953  to  18.2 
million  gallons  in  1959.  Average  daily  withdrawals  from 
the  "1,500-foot"  sand,  which  is  utilized  mainly  as  a 
source  of  water  for  public  supply,  have  increased  from  5 
million  gallons  to  7.5  million  gallons.  Average  daily  with- 
drawals from  the  most  heavily  pumped  "deep"  aquifer, 
the  "2,000-foot"  sand,  have  increased  from  14.5  million  gal- 
lons to  24.5  million  gallons.  Withdrawals  from  the  "2,400- 
foot"  sand,  although  2.2  mgd  greater  in  1959  than  in  1953, 
have  decreased  2.7  mgd  from  a  peak  of  10.4  mgd  in  1956. 
Since  1953,  pumping  from  the  "2,800-foot"  sand  has  in- 
creased from  1  mgd  to  5  mgd. 

From  1953  to  1959  the  average  daily  withdrawals  of 
water  from  the  "800-foot,"  "1,000-foot,"  and  "1,700-foot" 
sands  have  been  approximately  the  same.  Withdrawals 
from  the  "800-foot"  sand  increased  from  1.5  mgd  to  2.0 
mgd;  those  from  the  "1,000-foot"  sand  increased  from  1.7 
mgd  to  2.0  mgd;  and  those  from  the  "1,700-foot"  sand  in- 
creased from  1.4  mgd  to  2.0  mgd. 
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EFFECTS   OF  WITHDRAWALS 

Increased  withdrawals  have  resulted  in  water-level  de- 
cline in  many  of  the  aquifers  of  the  Baton  Rouge  area; 
however,  the  "400-"and  "600-foot"  sands  have  shown  a 
marked  recovery  trend. 

A  reduction  in  withdrawals  of  almost  10  mgd  has  re- 
sulted in  a  major  recovery  of  water  levels  in  the  "400-" 
and  "600-foot"  sands.  During  the  last  5  years  (1954-59) 
the  water  level  in  a  well  screened  in  the  "400-foot"  sand  in 
the  industrial  district  has  recovered  70  feet  (fig.  11).  The 
yearly  high  water  level  of  the  "600-foot"  sand  in  1958  was 
the  highest  since  1950.  The  highest  water  level  in  a  well 
screened  in  both  the  "400-"  and  the  "600-foot"  sands  in 
1959  was  the  same  as  that  in  1947.  Since  1956  water  levels 
in  the  "600-foot"  sand  in  the  industrial  district  have  re- 
covered at  a  rate  of  7  feet  per  year. 

The  "800-foot"  sand  locally  is  connected  with  the 
"600-foot"  sand  and  the  water  levels  in  this  sand  are  simi- 
lar to  that  in  a  nearby  well  screened  in  the  "600-foot" 
sand.  (See  fig.  14.)  Because  of  the  nearly  uniform  pump- 
age  from  the  "800-foot"  sand,  there  has  been  no  reported 
serious  water-level  decline  in  the  industrial  district. 

The  general  trend  of  water  levels  in  the  "1,000-foot," 
"1,200-foot,"  "1,500-foot,"  and  "2,000-foot"  sands  in  the 
center  of  pumping  is  roughly  similar  (fig.  30),  showing  a 
gradual  decline  until  1939  and  then  a  rapid  decline.  These 
water  levels  were  not  measured  in  any  one  well  but  were 
averaged  from  reported  and  measured  water  levels  in  a 
number  of  wells  in  the  industrial  district.  Although  with- 
drawals from  the  "1,000-foot"  sand  have  remained  nearly 
the  same  over  the  last  few  years,  water  levels  have  contin- 
ued to  decline  (fig.  30)  at  a  rate  of  about  7  feet  per  year 
since  1950.  The  rate  of  water-level  decline  in  wells  screened 
in  the  "1,000-foot"  and  "1,200-foot"  sands  is  nearly  the 
same  because  of  their  hydraulic  connection.  The  water 
levels  in  the  "1,200-foot"  sand  have  declined  from  about  12 
feet  above  the  land  surface  in  1939  to  about  125  feet  below 
the  land  surface  in  1959.  The  most  pronounced  decline 
occurred  in  the  period  1958-59,  when  the  water  level  de- 
clined 75  feet  from  a  level  of  50  feet  below  the  land  surface. 
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Figure  30.  Hydrographs  showing  general  decline  of  artesian 
head  in  selected  aquifers  in  the  center  of  pumping,  1910-59. 

Water  levels  in  the  "1, 500-foot"  sand,  which  is  mainly 
a  source  of  water  for  public  supply,  have  declined  at  an 
average  rate  of  about  4  feet  per  year  since  1939  (fig.  30). 

The  reported  water-level  decline  in  the  "1,700-foot" 
sand  since  1953  amounts  to  4  feet  per  year.  This  rate  of 
decline  is  the  result  of  a  slight  increase  in  pumping  from 
the  "1,700-foot"  sand  and  local  connection  with  the 
"1,500-foot"  sand. 


59 


The  total  water-level  decline  in  the  "2,000-foot"  sand 
since  1916  amounts  to  more  than  200  feet  (fig.  30). 
Nearly  160  feet  of  this  decline  has  occurred  since  1939,  at 
an  average  rate  of  8  feet  per  year.  After  a  period  of  slight 
recovery  in  the  late  1940's  and  early  1950's,  water  levels 
have  declined  at  a  rate  of  13  feet  per  year  as  a  result  of 
increased  withdrawals. 

As  of  1959,  water  levels  in  the  "2,400-foot"  sand  were 
declining  at  the  rate  of  3.5  feet  per  year  in  the  industrial 
district.  The  water-level  decline  in  the  "2,800-foot"  sand 
has  been  about  4  feet  per  year  since  1954. 

Another  important  effect  of  water-level  decline 
caused  by  continued  withdrawals  is  the  movement  of  the 
salt-water  interface  toward  areas  of  heavy  pumping. 
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SUMMARY  OF  CONCLUSIONS 

Fresh  ground  water  in  the  Baton  Rouge  area  is  avail- 
able from  12  named  aquifers — alluvium,  shallow  Pleisto- 
cene deposits,  "400-foot,"  "600-foot,"  "800-foot,"  "1,000- 
foot,"  "1,200-foot,"  "1,500-foot,"  "1,700-foot,"  "2,000- 
foot,"  "2,400-foot,"  and  "2,800-foot"  sands,  which  range  in 
age  from  Pleistocene  to  Miocene. 

The  maximum  depth  of  fresh  ground  water  occurs  in 
the  eastern  part  of  the  area  and  is  about  3,100  feet  below 
mean  sea  level.  The  aggregate  thickness  of  fresh-water- 
bearing sand  in  this  part  of  the  area  is  1,700  feet.  In  the 
southern  part  of  the  project  area  most  of  the  sands  below 
the  alluvium  and  the  shallow  Pleistocene  deposits  contain 
brackish  or  salt  water. 

The  average  yield  of  industrial  and  public-supply  wells 
is  1,000  gpm  (gallons  per  minute).  A  maximum  yield  of 
3,750  gpm  was  pumped  from  an  industrial  well  screened 
in  the  alluvial  deposits. 

The  coefficient  of  transmissibility  of  aquifers  in  the 
Baton  Rouge  area  ranges  from  a  minimum  of  22,000  gpd 
(gallons  per  day)  per  foot  for  the  "1,200-foot"  sand  to  a 
maximum  of  nearly  600,000  gpd  per  foot  for  the  alluvial 
deposits. 

Except  for  water  from  the  alluvial  deposits  of  the 
Mississippi  River,  water  from  wells  in  the  Baton  Rouge 
area  is  usually  of  the  sodium  bicarbonate  type  and  is  suit- 
able for  most  purposes  without  treatment.  Water  from  the 
alluvium  is  commonly  hard  and  has  a  high  iron  content. 
However,  wells  adjacent  to  the  river  yield  a  mixture  of 
river  water  and  ground  water. 

Pumping  from  all  aquifers  in  the  Baton  Rouge  area 
has  increased  from  65  mgd  (million  gallons  per  day)  in 
1953  to  121  mgd  in  1959,  or  86  percent.  However,  28  mgd 
of  this  total  is  temporary  pressure-relief  pumpage  at  the 
Port  Allen  locks;  the  balance  is  for  industrial  and  public- 
supply  purposes.  The  quantities  of  ground  water  pumped 
for  domestic  and  stock  purposes  are  negligible  and  are  not 
considered  in  the  total  pumpage. 

Even   though   the  fresh-water-bearing   sands    of   the 
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Baton  Rouge  area  are  not  considered  overdeveloped  by- 
most  industrial  users,  there  are  local  water-level  declines 
in  some  aquifers  and  the  menace  of  salt-water  movement 
northward  toward  areas  of  heavy  withdrawals.  The  prob- 
lem of  uneconomical  production  because  of  the  excessive 
pumping  lifts  can  be  minimized  locally  by  the  proper 
spacing  of  wells  screened  in  the  same  aquifer.  When  plan- 
ning for  proper  well  spacing,  the  amount  of  interference 
between  wells  can  be  calculated  from  the  coefficients  of 
transmissibility  and  storage. 

Recovery  of  water  levels  has  occurred  since  1953  in 
the  "400-foot"  and  "600-foot"  sands,  whereas  water-level 
declines  have  occurred  in  most  of  the  other  aquifers  in  re- 
sponse to  increased  pumping  throughout  the  area.  Pumping 
from  the  alluvial  deposits  has  affected  water  levels  only  in 
the  vicinity  of  the  pumped  wells. 

The  aquifers  of  the  industrial  district  contain  salt 
water  down  the  dip  in  the  vicinity  of  the  southern  bound- 
ary of  the  project  area.  A  hydraulic  gradient  has  been 
established  from  the  salt-water  areas  toward  areas  of 
large  withdrawals  and  salt  water  must  be  moving  toward 
the  areas  of  pumping.  The  only  noticeable  effect  of  lateral 
salt-water  migration  has  occurred  in  the  "600-foot"  sand. 
Analyses  of  water  from  wells  south  of  the  industrial  dis- 
trict and  screened  in  the  "600-foot"  sand  show  an  increase 
in  chloride  content  and  indicate  a  progressive  migration  of 
salt  water  toward  the  industrial  district.  However,  analy- 
ses of  water  from  wells  tapping  the  "600-foot"  sand  within 
the  industrial  district  do  not  show  an  increase  in  the 
chloride  content.  The  data  necessary  for  precise  mapping 
of  the  fresh-  and  salt-water  interface  in  this  and  other 
sands  of  the  Baton  Rouge  area  are  lacking.  Although  the 
rate  of  movement  of  the  salt  water  is  probably  slow,  the 
interface  in  some  sands  may  be  closer  to  pumped  areas  than 
is  shown  on  the  fence  diagram   (pi.  1). 

Although  large  quantities  of  ground  water  are  avail- 
able in  the  area,  detailed  planning  and  proper  develop- 
ment will  be  necessary  to  obtain  maximum  recovery  from 
the  aquifers  without  causing  serious  water-level  declines 
and  salt-water  encroachment.  Therefore,  the  basic-records 
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program  for  the  Baton  Rouge  area  should  include  the  (1) 
collection  of  well  records,  (2)  observation  of  water  levels, 
(3)  collection  and  analysis  of  geologic  and  quality-of- 
water  data,  and  (4)  collection  and  analysis  of  pumpage 
data.  In  the  meantime,  plans  should  be  formulated  to  im- 
plement the  basic-data  collection  program  in  order  to  deter- 
mine the  exact  position  of  the  interface  between  the  salt 
water  and  fresh  water  and  the  rate  and  direction  of  ground- 
water movement.  These  long-range  plans  should  include 

(1)  the  preparation  of  piezometric  maps  for  each  aquifer, 

(2)  the  determination  of  the  areal  hydraulic  characteristics 
of  the  aquifers  by  the  analysis  of  additional  pumping-test 
data,  (3)  borehole  geophysical  studies,  and  (4)  chemical 
analyses  data  of  water  from  wells  between  the  areas  of 
heavy  withdrawals  and  the  area  where  the  aquifer  contains 
salt  water.  To  obtain  these  needed  data  it  will  be  necessary 
to  drill  test  holes  and  to  install  observation  wells  at  stra- 
tegic locations.  The  long-range  plans  should  be  flexible  to 
allow  for  prompt  adjustment  of  the  program  to  meet  the 
needs  shown  by  frequent  analysis  of  data. 
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WELL  RECORDS 

Data  collected  and  compiled  during  the  investigation 
are  given  in  the  following  tables. 

Chemical  analyses  of  water  from  wells  in  East  Baton 
Rouge  and  West  Baton  Rouge  Parishes  are  presented  in 
table  1. 

The  specific  capacities  of  39  wells  and  the  hydraulic 
characteristics  of  aquifers  in  the  Baton  Rouge  area  as 
determined  by  pumping  tests  are  given  in  table  2.  Specific 
capacities  corrected  for  head  loss  due  to  the  flow  of  water 
through  the  pipe  also  are  included  in  this  table. 

The  number  of  inventoried  wells  in  East  Baton  Rouge 
and  West  Baton  Rouge  Parishes,  listed  in  table  3  and  classi- 
fied by  use,  are: 


East 

West 

Use 

Baton   Rouge 

Baton   Rouge 

Industrial 

119 

22 

Public   supply 

73 

20 

Domestic 

140 

17 

Irrigation 

4 

0 

Stock 

9 

0 

Test 

31 

2 

Observation 

23 

4 

Pressure  relief 

0 

5 

Not  in  use 

73 

5 

Abandoned 

207 

9 

Total  679  84 

Because  they  are  temporary  and  for  special  use,  only 
five  of  the  pressure-relief  wells  at  the  site  of  the  Port 
Allen  locks  were  inventoried.  The  27  observation  wells 
(table  3)  were  not  drilled  for  that  specific  purpose  but 
were  used  for  other  purposes  and  are  made  available  to  the 
U.S.  Geological  Survey  by  the  owners. 
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TABLE   4.    WELLS    USED   AS   CONTROL   ON    PLATE    1 


Number 

Location 

an   Plate 

Well  Name  or  Number 

Sec. 

T. 

R. 

1 

Lee  Denham  No.  1 

2 

8  S. 

2  E. 

2 

Campbell  No.  3 

48 

8  S. 

2  E. 

3 

EB-619 

37 

8  S. 

1  E. 

4 

Gianelloni  No.  2 

50 

8  S. 

1  E. 

5 

Australia  Planting  Co.   No.   1 

6 

8  S. 

13  E. 

6 

Australia  Planting  Co.  No.   1 

3 

8  S. 

13  E. 

7 

Grace  No.  1 

37 

8  S. 

12  E. 

8 

Morley  Cypress  No.   6 

28 

8  S. 

11  E. 

9 

S.  P.  Schwing  No.  1 

44 

8  S. 

11  E. 

10 

A.  J.  Wilbert  &  Sons  No.  1 

34 

7  S. 

11  E. 

11 

Wilbert  &  Sons  No.  B-2 

31 

7  S. 

11  E. 

12 

WBR-41 

18 

6  S. 

11  E. 

13 

PC-66 

48 

5   S. 

11  E.6 

14 

WBR-64 

38 

6  S. 

11  E. 

15 

EB-645 

44 

5  S. 

1  W. 

16 

A.  R.  Annison  No.   1 

33 

4  S. 

1W. 

17 

E.  B.  Young  No.   1 

52 

4  S. 

1  W. 

18 

EB-588 

58 

4  S. 

1  W. 

19 

EB-565 

30 

4  S. 

2  E. 

20 

EB-647 

14 

4  S. 

2  E. 

21 

W.  A.  Romans 

59 

5  S. 

2  E. 

22 

EB-581 

49 

5  S. 

2  E. 

23 

Li-72 

65 
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